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During the year 1891 there were > tenbepesated in he 
United States, according to the records of the United 
States Corporation Bureau, of Chicago, a total of 15,294 
corporations, with an aggregate authorized capitalization 
of nearly $6,000,000,000. The different classes of corpora- 
tions are grouped as follows: 











Authorized 

No. capital stock. 

Mercantile and manufacturing cos... 6.656 $1,073,244,144 
Gold, silver and other mining and 

smelting cos......-.....--. Avene ,219 1,634,602. 900 

Coal and irom CO6.............-.- +++. ae 153,471,830 

Banks and investment cos............ 768 257,164,800 
Light, heat, power and transporta- 

ad ch cdse secncoeses 1,015 681,649,350 

Building and loan aqeastasions.. 72 1,709,183,610 

Miscellaneous cos. : aad 4,706 241,576,128 

na ctchscsusdsecede accascbine 15,294 $5,730,892,792 


These figures tend to show how rapidly corporate forms 
of conducting business are growing in favor, but the ac- 
tual amount of new capital invested in these companies is 
probably but a small percentage of the grand total given; 
for, as everybody knows, the figures include many com- 
panies having millions or hundred thousands of capital 
authorized, but with only hundreds paid in. Moreover 
there have been very many instances of the reorganiza- 
tion of old companies under new charters, and of partner- 
ships, and even the business of individuals, merged into 
corpora‘ions; a)l with little or no addition to capital em- 
ployed in business. It is surprising to note how small a 
proportion of the vast total is made up by the capitaliza- 
tion of new railway corporations. 





Levee contracts, to the amount of $1,814,577, were let 
ast year by Mr. Wm, Starling, Chief Engineer of the 
Board of Mississippi Levee Commissioners. Mr Starling 
visited Holland last year in the intere st of the Board and 
carefully examined the riverdyke system of that country. 
His report will be submitted to the American Society of 
Civil Engineers in the form of a paper. He says, in his 
official report, in discussing the cause of floods, that as 
far as the Mississippi River is concerned there appears to 
be no evidence to favor the common theory that deforest- 
ing is an important agent in producing the recent floods. 
As proof he shows that the flood on the Ohio River of 1847 
was never surpassed until 1883-84, and the greatest flood 
in the Mississippi was in 1847 and bas never since been 
approached by 4 ft., and the nearest approach wasin 1858. 
In the Lower Mississippi the great fiood of 1828 was never 
exceeded until 1882, and there the excess was doubtful, 
Mr. Starling ascribes the later heavy floods merely to an 
excessive rainfall from storm centers originating in the 
Gulf of Mexico and passing northward. 


A trolley decision, by the New York Railroad Commis- 
sion, and relating to the Coney Island and Brooklyn com. 
panies, grants permission for a change of motive power 
under the following conditions: The change may be made 
from horses to the overhead single trolley electric system, 
provided: (1) Thatthe company shal] put a guard wire 
over the trolley wire to prevent contact with broken 
telegraph and telephone wires. (2) No car shall be run 


with less than two men to opcrate it, and every car is to 
be equipped with guards in front of the wheels, coming 
witbin 2 ins. of the track. 


The Chicago Drainage Commission, through Its new 
engineering committee, favors a reconsideration of the 
Ohicago end of the line, and also that part of the route 
between Sag and Lockport. No new route is yet recom- 
mended, but from the reports of the meetings of the 
present board, in the Chicago papers, it is evident that 
there is considerable work ahead for engineers in revising 
plans and making estimates. 


Three-thousand mile railway tickets are issued by the 
Northern Pacific Ry. Co. They sell for $75 and are 
good on all the lines of the system. Heretofore 1,000-mile 
tickets have been the largest we have any knowledge of. 


Irrigation by means of the ordinary rotary lawn sprink- 
ler, on a larger scale, is proposed by Mr. Harry Mullison, 
a ranchman hving near Saratoga, Wyo. Mr. Mullison’s 
plan includes stand-pipes 32 ft. high with revolving iron 
sprinklers having 9-ft. arms, each sprinkler to irrigate an 
acre. It is reported that the agrieultural department of 
the Wyoming State University has made an appropriation 
sufficiently large to enable Mr. Mullison to erect ten of 


his sprinklers on the State Experimental Farm at Sara- 
toga, Wyo. 


The University of Missouri. which was burned on the 
night of Jan. 9, as previously announced, lost in the de- 
struction of the main building its entire library, all the 
physical laboratory apparatus, the geological cabinet and 
biological museum, and the entire plant of the testing 
Jaboratory. The total loss was $400,000, with an insurance 
of $140.000. The testing laboratory was fully insured and 
will be speedily replaced. Prof. Hiram Phillips, of the 
civil engineering department, writes that it is author- 
itatively announced that Gov. Francis will call a special 
meeting of the legislature to consider the rebailding of 
the univeraity. 


The most serious railway accident of the week was a 
derailment Jan. 15 on the Northern Pacific R. R. near 
Brainerd, Minn., and was apparently of a similar char- 
acter to the accident on the Louisville, New Albany & 
Chicago R. R. noted last week. A broken rail is given as 
the cause. The train was aspecial and the engine and 
baggage car remained on the track, but the sleeping car 
went down a 5-ft. emrankmenf, falling on its side, The car 
caugh; fire almost immediately from the overturned stove 
and was entirely consumed, but nearly all the passengers 
esca;ed through the windows. There were two persons 
killed and burned in the wreck and 23 persons more or less 
injured. 


The danger of grade crossingsin cities has again been 
shown by a serious cross'ng collision at 47th St. and 
Stewart Ave., Chicago, Ill., on Jan. 14. The Pennsylvania 
limited ran into a crowded street car, smashing it and 
throwing it from the track. There were two persons 
killed and 15 injured, mainly by cuts and bruises. It is 
said that the gateman allowed the car to get on the track 
and then let down the gate in front of it. 


Another collision on the New York Central on Jan. 20 
at Yonkers, just out of New York City, seems to have 
been due to the absence of a block system. It occurred 
between the Montreal express and a freight train which 
was obstructing the main track ‘getting out of the way.” 
Two freight cars were destroyed, blocking the road for 
some time. The alleged cause was the failure to act of 
one of the “hand operated station semaphores ”’ on ac- 
count of freezing. We need hardly say that in such block 
signal plants as the Central is about to erect, or in such 
as has been in use for nearly ten years on the Providence & 
Worcester road, no such failure of a signal to show dan- 
ger when danger exists is structurally possible.. 


The bridge which the Union Bridge Co. was building 
on the line of the H., C. A. & N. R. R. across the Red 
River at Alexandria, La., was struck by a tornado on 
Dec. 3. The traveler had been erected for the drawspan, 
360 ft. long, and the actual erection of the span had been 
begun, the four tower posts, 50 ft. in length, had been 
hoisted into position, but fortunately had not been con- 
nected to the bottom chord. The traveler was literally 
smashed to pieces and the four posts were carried over 
the side of the picr and dropped into the river a distance 
of about 50 ft. Two posts were completely wrecked: 
the other two were slightly injured and it was first in- 
tended to repair them. It was finally decided to make 
four entirely new posts. Through a misvarriage in the 
forwarding of some telegrams the order for the first pair 
did not reach the shops (at Athens, Pa.) until the 7th. On 
the 10th the other pair was ordered. The material was 
ordered from the mills and the work pushed so that 
the four posts were shipped out of the shops on the Mth, 
or four days after the second pair was ordered. The 
posts reached Alexandria on the forenoon of the 23d, 
and were placed in the bridge on the 24th and 25th and 
the span was turned on the 29th. The first train crossed 
on the 3ist, and regular traffic over the bridge b- gan on 
Jan.1. Between the date of the accident and that of the 


arrival of the new postsa new traveler had been built, 


the span erected and connected up ready to receive the 
posts, the machinery put in and the work generally put in 
such shape as to cause no delay between the 
setting in the posts and of turn: ‘ng the draw. 


time of 


Inside cylinder locomotives are practically obsolete in 
this country and it is interesting to note that two such 
engines are now in service on the Fitchburg R. R. 
being used for switching and the other on the Western 
Division (Troy & Boston). They were both built by the 
Hinkley Locomotive Works, and have cylinders 16 « 2 
ins. 


,» one 


The English shipbuilding record for 1891 shows 19 war 
ships launched, aggregating 108,000 tons and costing com 
plete $29,272,925. This list includes three battle 
14,150 tons each, of 174% knots speed, 
ernisers of 7,500 tons each, of 


ships of 
and three first class 
2) knots speed. The first 
named vessels are armed each with four 67-ton guns, and 
cost $4,250,000 apiece, and the last 
and cost $1,850,000 each. 


with two 22-ton guns 


The Chignecto Ship Railway Co 
Dominion Government for aid in completing its work. 
The first proposition is that the government purchase 
$1,500,000 of the company’s bonds. The second is that 
payment should be commenced, on July 1, of the Federal 
subsidy which amounts to $170,000 for 20 years, This sub- 
sidy was granted under the express condition that it was 
not to be paid until the road was in running order. So far, 
the government has refused to accede to either proposition 


has applied to the 


The bursting of water pipes by frost, it 
be prevented by a device invented by H. €. Burnet, of 
London. He inserts within the pipe suitable lengths of a 
sufficiently, elastic material,such as cork, protected by a 
thin covering of metal or canvas. This material may be 
round, flat or semi-circular in section, and it is to be kept 
in place by light projecting arms. The so-called “ prevent 
er’ is supposed to be compressed under the pressure of the 
expanding, frozen fluid and thus to relieve the pipes. The 
inventor says that the “preventer” is of such dimensions 
as “‘not to materially diminish the water supply.’ 


is claimed, can 


An S¢-ft. steel intake extension for the 
water-works, noted in our issue of Nov 
Mr. R. Powell, of Cleveland, 
chance of being adopted. " 


Cleveland 
. 10 as proposed by 
seems to stand a fair 
rhe plan is to extend the intake 
from the present lake crib 24 miles further into the lake 
by means of a large pipe laid on the lake bottom, the pipe 
to be floated to place and sunk to position. 
proposed as a substitute 
which, we understand, 

cording to press dispatches, Mr. Powell has organ 
ized a company, and has proposed to put down the 
pipe and wait ten years for his pay, charging a low rate of 
interest. It is stated that the plan has been indorsed by 
Mr. W. F. Goodhue, Consulting Engineer of Milwaukee: 
J.C, Des Granges, the engineer in charge of the new four 
mile water-works intake tunnel at Chicago; William H. 
Searles, of Chicago; E. W. Naylor, J. A. Bidwell, A. E. 
Brown and W. P. Kice, well known Cleveland engineers, 
the latter once the City Engineer. One of the objections 
urged against the intake has been the danger from vessel 
anchors. Engineer Goodhue replies to this that the pipe 
would be too large to catch an anchor and that in addition 
drifting sand and debris would in a few years cover and 
protect it. At latest report the plan was still under con 
sideration. In Engineering News for Oct. 25, 1890, there 
was described and illustrated a new intake under con 
striction at Milwaukee, Wis., somewhat similar in de- 
sign, although the pipe will be smaller. At Milwaukee a 
tunnel is being driven about 3,000 ft., and from a crib at 
the end of the tunnel two 5-ft. cast-iron pipes will be laid 
in a trench in the lake bottom, 8 ft. deep and 18 ft. wide. 


now 


This plan is 
masonry lined tunnel, 
plans include. Ae- 


for a 
present 


The New York Transit Co., with a capital of $5,000,000, 
was incorporated at Albany, N. Y., on Jan. 13. This com 
pany is to own and operate for public use the oil pipe line 
extending from Olean to New York Bay, a distance of 377 
miles, and a line now running from Olean to Buffalo. It 
is also to construct and operate another line laid parallel 
to the above and such branch linesas are found necessary, 
The directors are H. M. Flagler, Wm. Rockefeller, D. 
O’ Day and other prominent Standard Oil owners. 


A metric standard, established in terms of wave lengths 
of light is the object of the mission to Paris of Prof. A. A. 
Michelson, of Clark University, Mass. By invitation he will 
spend the coming summer in the laboratory of the Inter- 
national Bureau of Weights and Measures, at Bretenil, 
near Paris. He is asked to make the basis of the unit of 
weight natural instead of arbitrary, and to apply his 
method of wave lengths of light to the testing of stand 
ards established by less precise methods. The apparatus 
needed is now being made at Waltham, Maas. 





The Baldwin Locomotive Works, of Philadelphia, Pa., 
built 918 locomotives during 1891, of which 1C1 were four- 
cylinder compound engines. The total was %5 less than 
the number built in 1890, and comprised 9 decapod engitfes 
(10 driving wheels), 219 consolidation (8 driving wheelsi, 
423 with six driving wheels, 266 passenger and switching 
engines with four driving wheels, and one rack engine, 
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MACHINERY OF THE U.S. S. “NEW YORK.” 

In many respects one of the most important ves- 
sels of the new navy is the *‘ New York,” in which 
the combination of sustained speed, great coal en- 
durance, a powerful battery and a certain amount of 
armor protection tend toward making her a cruiser 
of no ordinary character, A great deal has been 


, said from time to time about this vessel, her bat- 


tery arrangements, and so forth; but little space 
comparatively has been bestowed upon her ma- 
chinery, which, when it was designed, was consid- 
ered the greatest achievement in the really remark- 
ably successful administration of the affairs of the 
naval bureau of steam engineering by its present 
head, Engineer-in-Chief Geo, W. Melville. 

The hull and machinery, including engines, boil- 
ers and appurtenances, complete in every respect, in 
accordance with the plans and specifications pro- 
vided by the Navy Department and modified by the 
hidder, were contracted for by Messrs, William 


THE ENGINES OF THE JU. S. 


Cramp & Sons, of Philadelphia, for $2,985,000, The 
modifications embrace a \earrangemeiat of the 
boilers, so that additional longitudinal and trans- 
verse bulk-heads could be fitted in the engine and 
boiler spaces, thereby affording greater protection 
to the machinery, and rendering the vessel less vul 
nerable to attacks from rams and torpedoes. 

Ip the ‘New York” the speed given, 20 knots, is 
sufficient to enable her to escape from any more 
powerful ship afloat today, and to overtake the vast 
majority—say 95°.—ofall the ships of the world, 
naval or mercantile. At the same time her size 
and draft are not excessive. Her coal capacity of 
1,500 tons permits her to complete without recoaling 
a voyage of 13,000 miles, ataspeed of 10 knots an 
hour, the arrangements of the engines showing 
great economy at low speeds. She is both a com- 
merce protector and a commerce destroyer of the 
highest efficiency, and, for general purposes of ser- 
vice, is believed to have a wider field of usefulness 
than any other ship yet designed. 

The engines, of which there will be four sets, two 


of which will be rights and two lefts, placed in two 
water-tight compartments, were recently set up in 
the shop, at which time the accompanying picture 
was taken. They are now being dismantled forthe 
purpose of installing them in the vessel. Two ofthe 
engines are on each shaft. The crank shafts are so 
arranged that by means of an easily operated coup- 
ling, the forward set may be quickly and easily con- 
nected with or disconnected from the after one at 
will. For ordinary cruising the after set attached 
to each shaft will be used. = 
These engines are of the vertical inverted cylinder, 
direct acting, triple expansion type, each with a 
high pressure cylinder, 32 ins., an intermediate 
pressure cylinder, 46 ins., and a low pressure cylin- 
der 72 ins. in diameter—the stroke of all pistons be- 
ing 42ins. It is estimated that the collective indi- 
cated horse power of propelling, air pump and cir- 
culating pump engines should be 16,000, when the 
main engines are making 129 revolutions per minute. 


im 


CRUISER “NEW YORK;” William 
The high pressure cylinder of each engine will be 
forward and the low pressure cylinder aft. 

The main valves are to be of the piston type, 
worked by Stephenson link-motions with double bar 
links, There wi!'l be one piston valve for each high 
pressure cylinder, two for each intermediate pres- 
sure, and two for each low pressure cylinder. Each 
main piston will have one piston rod, with a cross- 
head of forged steel working between guides. The 
framing of the engines consist of cast gun-iron in- 
verted Y frames, two for each cylinder. The engine 
bed plates are of cast steel, supported on wrought 
steel keelson plates built in the vessel. The crank 
shafts are in three sections. All shafting will 
be hollow. The shafts, piston rods, connecting rods, 
and working parts generally are forged open hearth 
steel, 

The condensers are of composition and sheet 
brass, one for each propelling engine. There are 
also two air pumps of the Blake pattern for each 
propelling engine. The main circulatiug pumps are 
of the centrifugal type, one for each condenser, 


worked independently. The throttle valves are 4 
combination of the piston and the butterfly valves: 
The Cramp steam reversing gear has been adopted 
in place of what was originally designed. There ar: 
auxiliary condensers to be fitted in each engine room 
and they will beof the Wheeler type, of sufficient 
capacity for one-half the auxiliary machinery. The 
propellers are rights and lefts of manganese bronze 

There are six double-ended boilers made of stee! 
placed below the protective deck, and two auxiliary 
boilers placed above it. The former are 15 ft. 9 ins. 
in diameter and 18 ft. long, arranged in groups ot 
two abreast, with three smokestacks. Each boile: 
is to have eight corrugated furnace flues, 3 ft. 3 ins. 
internal diameter. Their total heating surface wil! 
be about 31,190 sq. ft. and the grate surface 988 sq_ 
ft. The auxiliary boilers have two corrugated fur- 
naces, each with 64 sq. ft. of grate, and 1,987 sq. ft. 
of heating surface. 

The boilers are now undergoing their hydraulic 





Cramp & Sons, Builders 


tests to see whether they are sufficiently tight and 
can stand the pressure, They are completely filled 
with water and fires of light wood and shavings 
are started in their furnaces, thus slightly heating 
and expanding the water and bringing on the pres- 
sure they are required to stand, which is 250 Ibs. 
per square inch. The working steam pressure will 
be 160 Ibs, per square inch. The somewhat severe 
tests are being stood remarkably well, and the 
workmanship has been pronounced by the naval 
experts present as heing of a high order and ex- 
tremely satisfactory. 

The forced draft system consists of three blowers 
for each fireroom for the main boilers, and one in 
each fireroom for the auxiliary boilers, the blowers 
for the main builers discharging into an airtight fire 
room. Airtight bulkheads will be used so as to re- 
duce the space to be maintained under pressure. 

She will be a mass of machinery, for in addition 
to the main engines there are to be steam-reversing 
gear, ash hoists, turning engines, auxiliary pumps, 
engine-room ventilating fans, engine for workshop 
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machinery, hydraulic pumping plant for various 
purposes, gun-table for turret-turning engine, dis- 
tilling apparatus, anchor engines, a number of dyna 
mos, and a vast number of other auxiliary and sup 
plementary machinery. 

Chief Engineer John Lowe, of Arctic fame, has re- 
ceived a well-deserved recognition of his merits and 
fine record during the thirty-one years he has been 
in the Navy, in having been ordered to superintend 
the construction of this machinery. Later he is to 
go out in the ship as her chief engineer. 


NICKEL-STEEL ARMOR TESTS. 

High carbon nickel steel armor plate was again 
victorious, as compared with low-carbon all steel 
plate, in a trial at Indian Head on Jan. 12. Both 
plates were submitted to the Harvey process of sur- 
face carbonization by their makers, Carnegie, 
Phipps & Co., and were similar in chemical compo- 
sition to the plates made by the Bethlehem Works, 
previously tested. They should have been 10'y ins, 


velocity of 2,075 ft. and a striking energy of 2.989 ft. 
tons. The 8-in. projectiles were made by Carpenter, 
and weighed 250 Ibs. each. They were fired from a 
thirty-five caliber gun with a charge of 72%) Ibs. of 
powder. The striking velocity was 1,700 ft. per sec 


ond and the striking energy 5,008 ft. tons. The 
6-in. projectiles were fired first. The first 
shot was at the upper right hand corner of 


the all-steel plate, which was completely perforated 
with a total penetration of 30°, ins. 
not cracked. The next shot was at the apex of the 
triangle in the nickel steel plate. The projectile 
penetrated 11's ins. and rebounded slightly broken, 
leaving an irregular hole from which chips of metal 
flew over the bombproof and far out into the Poto- 
mac River. No cracks were visible. 


The plate was 


Shot No. 3 was at the upper right hand corner of 
the all steel plate. It penetrated 30 ins. in the plate 
and backing, and cracked a triangular piece off the 
upper right hand corner of the plate, with a crack 
connecting this fracture with the shot hole. 


Shot 





Plan. 
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thick and 8 by 6 ft. But some defects in the plates 
reduced these dimensions somewhat and lessened 
their value in that degree for comparative pur- 
poses. The all-steel plate was warped and was 
planed down to about 94¢ ins. thickness at the 
sides, and the nickel steel plate was cracked and 
24 ins. were cut off, making it almost square. Three 
6-in. shots were fired so.asto form an isoceles tri- 
angle on each plate, with its apex 2 ft. below the 
upper edge of the plate and the base 2 ft. from the 
bottom and the sides. The fourth shot was made 
with an 8-in. gun in the center of the triangle. 

All the conditions of the trial were as before. For 
the 6-in. shots a forty-caliber gun was used. The 
Holtzer projectiles were weighted to 100 Ibs. each. 
The powder charge was 42.4 Ibs., giving a striking 
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No. 4 was fired at the lower right hand angle of the 
triangle on the nickel steel plate. It penetrated 13 ins. 
leaving another ragged hole from which there was 
another shower of chips. There was still no crack 
in this plate. The fifth shot struck the lower left 
hand corner of the all steel plate, and penetrated 
35 ins. in the plate and backing. The previous cracks 
were widened and a new crack developed between 
the two upper shotholes. 

Shot No. 6 was at the lower left hand angle of the 
triangle on the all-steel plate. It penetrated 11 ins. 
and remained intact in the shothole. A slight 
crack extended to the side of the plate. The seventh 
shot was at the lower right hand corner of the all- 
steel plate. It penetrated the plate and backing 43 
ins., and anew crack was opened up from the upper 


left hand hole to the left edge. This was the last 
shot with the 6 in. gun, which was then dismounted 
and replaced by the 8-in. weapon. The first shot 
from this gun the center of the all-stee! 
plate. It went clear through the plate and. back 
ing, struck the sandbank behind them. and glanced 
over. It was picked up uninjured. The last shot 
the center of the nickel-steel plate, which 
had been so weakened by the three shots already 


was at 


was at 


grouped so close together that it was wrecked 
The projectile encountered so little resistance 
that it went on into the sand mound. Cracks 
from two to three inches wide extended from 
the center through each shothole to the edges 
The test again demonstrated the advantages 
of nickel-steel, especially in connection with 
the Harvey process. The nickel plate, owing 
to its small size and the close grouping of 


the shots, was subjected to a very severe strain, yet 
until it had been weakened by three shots it kept 
all the projectiles out. The all-steel plate let every 
projectile through. Owing to the defects in these 
plates, they cannot be accurately classedjwith the 
others tried. There is no question that the all-steel 
was the poorest of the eight fired atin the series of 
tests, while the nickel-steel, had it been full size, 
would probably have ranked about third, or possibly 


second 


WORLD'S COLUMBIAN EXPOSITION, 
Water Supply. 

The note on the water supply of the exposition in 
our issue of Jan. 16 needs some further explanation: 
The main supply for the exposition, machinery. 
fountains, etc., will be pumped direct from the 
lagoon by a special plant located within the grounds 
and consisting solely of Worthington engines with a 
total capacity of 40,000,000 gallons per day. This 
pumping plant is intended to be a model of American 
practice in its construction and equipment. It will 
be built by the exposition management, but will be 
under the direction of the firm of Henry R. Worth 
ington. This plant is practically the fire protection 
of the exposition, as it is so arranged that in case of 
tire the pressure may be at once increased from the 
low service required for mechanical use and foun 
tains to a pressure far above that of the city supply 
and sufficient to cover the highest buildings. The 
equipment will include appliances for the largest 
series of luminous fountains yet constructed. The 
front of the main engine-house will be decorated, 
with ten medallions in bas-relief of prominent 
hydraulic engineers now deceased. 

The entire supply of potable water will be 
taken from the city mains coming from the lake 
tunnel and pumping station at Uyde Park. This 
will hardly exceed 3,000,000 gallons per day, the 
remainder going to the city. At the Hyde Park 
pumping station is located machinery by several 
prominent makers, forcing the water to the city 
through a 36-in. main, from which a pipe wil] be run 
to connect with the pipe system of the exposition 

The present plant at this station hasa total capac 
ity of about 30,000,000 gallons per day, but an addi 
tional plant of two Gaskill engines, with a daily 
capacity of 24,000,006 gallons is to be put in, which, we 
are informed by Mr. McHarg, the Engineer of 
Water Supply and Sewerage, will be exclusively for 
the use of the exposition until the close, when it 
will be acquired by the city, as noted last week. 


The durability of iron railway bridges, says the “Zeit 
schrift fir Transportwesen,” is being investigated by 
several of the European Governments as a consequence 
of the late serious bridge disasters. The result of extend- 
ed English and German investigation seems to show that 
under the most favorable circumstances iron bridges are 
not safe for a period exceeding 75 years; and under cer 
tain conditions their life is much shorter. The method of 
manufacture is of the least importance in this estimate 
of durability. The effect of a more or less heavy traffic 
upon the fibre resistance in the materials of construction 
plays the important part, and the pounding under train 
motion and the vibration due to roiling loads wear out 
the bridge. 


The High St. viaduct plan in Colunibus, O., was ap. 
proved by the Board of Public Works on Jan. 15, and re- 
ferred to the City Council for immediate action. The 
estimated cost is $608,966, with $118,000 to be deducted- 
from this amount for street property and benefits. In- 
cluding approaches the viaduct will be about 1,400 ft. long. 
with 4 plate-girder bridge 300 {t. long and 4 ft. deep over 
the railway tracks. 
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UTILIZATION OF THE FALLS OF NIAGARA. 


By Clemens Herschel, M. Am. Soc. C. E., Con- 
sulting Engineer, Cataract Construction Co. 


Of the sources of power on the globe we inhabit, 
which are, (1) the various forms of heat engines 
driven by the combustion of some sort of fuel, (2) 
water power, (3) windmills, (4) animal power, and (5) 
if one chooses to add it, the solarengine of Ericsson 
and others, all but steam engines and water wheels 
are only available for small developments of power. 
As between steam engines and water wheels, water 
wheels have always furnished, and still furnish, the 
cheapest mode of producing power at points where 
water power is available. Were it not for the fact 
that power is in large demand at points distant 
from any waterfall, and demanded also in portable 
form, the steam engine could in no wise compete 
with water power. 

By offering a ready and commercially practicable 
method of transmitting power, the modern methods 
of electrical, pneumatic, hydraulic and wire rope 
transmission of power have enhanced the values of 
existing water powers very much. Especially is this 
true in the case of water powers not hitherto util- 
ized, or which could not hitherto be utilized; 
and it is largely owing to this modern develop- 
ment of methods of power transmission, that a be- 
ginning has been made in the utilization of some 
portion of the mighty power of Niagara Falls. 

The difficulties to be overcome in any plan for the 
utilization of a given water power, are twofold: 
physical and legal. As regards the first, it is not 
enough to concentrate the fall, if need be, by dams 
and canals, and to set up wheels to be acted upon 
by this fall; but there must also be planned a scheme 
of streets and mill sites, suitable for the develop- 
ment of a manufacturing district. Mill sites must 
have a sufficient area upon which to place the 
buildings requisite for economically employing the 
power allotted to them; they must be in communi- 
cation with the railways of the locality in question; 
and generally must afford modern conveniences for 
manufacture. Very often the situation is such that 
all this becomes impracticable, upon which the mill 
site either loses in value, or becomes totally worth 
less. 

But with an economical transmission of power 
once established, such situations again become 
valuable for manufacturing purposes, The power 
can then be generated at a point most convenient 
for that specific object; while the mill site can be 
laid out, and the mill built, several miles, it may 
be, from the source of power. Several electrical 
power plants of this sort are already in existence, 
and recent developments of electrical power trans- 
mission at Frankfort and elsewhere give promise of 
much more work of this sort in the future. 

The legal difficulties above referred to are no less 
serious. So long as the building of water power 
canals is not considered as of public use, the right 
of eminent domain cannot be exercised for the 
taking of the lands necessary for the construction of 
dams and canals, not tosay for the laying out of 
mill sites. Many of the States of the Union have 
flowage acts dating from the first settlement of the 
country, and from a time when the erection of a 
town grist mill or saw mill was palpably of public 
utility. They permit the flowing of alien lands for 
purposes of forming a mill pond; and to that extent 
confer rights of eminent domain on the mill builder. 
Some of the water acts of continental Europe give 
the owner on one side of the river the right to take 
the opposite shore, under certain restrictions, for the 
purposes of constructing a water power dam. But 
generally the construction of such works in older 
settled districts has been much hampered, and often, 
nay, generally, rendered impossible, by the absence 
ofa right of eminent domain for the acquisition of 
the necessary lands. 

This is the state of affairs which has hitherto pre- 
vented a utilization of Niagara Falls. It has also 
caused the utilization of waterfalls in Europe, to 
assume a totally different aspect from that obtaining 
in this country. 

At Schaffhausen and Fribourg, in Switzerland, and 
at Bellegarde, turbines were set up in groups, ata 
so-called power house, near the river, the power being 
then transmitted by wire ropes to the several mills 
or manufactories; while the American system has 
always been to carry the water to the several mill 
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sites, each mill site having upon it its own turbines. 
This American system has been rendered possible 
either by the opportunity secretly to buy large tracts 
of unimproved land, surrounding or adjacent to the 
power to be developed, or else by the conversion of 
some navigation canal into a water power canal. 
The history of Lowell, Lawrence, Holyoke, Lewis- 
ton and Augusta, in the East, not to mention more 
recent water power developments elsewhere in the 
United States, will illustrate the point above re- 
ferred to. 

Inthe absence of the right to take by eminent 
domain, or of opportunity to buy the large tracts of 
unimproved land adjacent to the Niagara gorge, 





FIG 2 


which would have been required for the ordinary 
method of utilizing the power of Niagara Falls to 
any material extent, the project has appeared im- 
practicable. Every year several of the thousands of 
visitors to the Falls have had the idea originate 
within them that a fortune could be made in 
creating a great water power at Niagara Falls; and 
as many times has acloser study of the situation 
revealed the practical difficulties of the situation. 
The neighborhood of the falls was too valuable to 
be bought up secretly in large blocks, or else was 
held by parties who would not sell; and no rights of 
eminent domain existed to aid in acquiring the 
needed lands. 

At last, in 1886, was chartered the “Niagara River 
Hydraulic Tunnel Power and Sewer Co., of Niagara 
Falls, New York,” composed of citizens of the vil- 
lage of Niagara Falls, who proposed to operate on 
the plan of Mr. Thos. Evershed, civil engineer. This 
plan was, in the main, to carry the fall of Niagara 
River, from below the falls, back to a district along 
the shores of the upper Niagara River, by means of 
a tunnel about 14¢ miles long; thus forming a main 
tail race, to be used jointly by all the mill sites; and 
placing these mill sites outside of the settled portion 
of the neighborhood, in a locality where the pres- 
ence of several farms gave opportunity to purchase 
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large contiguous tracts of land at reasonable rates. 
The original plan contemplated also a series of in- 
let canals, at right angles to the sl.ores of the upper 
Niagara River, and a series of mill site blocks be- 


. tween them. 


After various fruitless efforts to make a com- 
mencement on the ground, the present Niagara 
Falls Power Company was organized in succession 
to the company above named; also the Cataract 
Construction Company, which is building the tun- 
nel and other works necessary for the utilization of, 
primarily, 20,000 HP., with parts of the works of 
100,000 HP. capacity. When it is considered that 
100,000 HP., available night and day, isequal toabout 
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five times the water power of Lowell, Lawrence and 
Holyoke combined; and that these cities have grown 
by means of their water power to their present com- 
bined population of some 150,000 people in about 
45 years; and when it is further considered that 
freight rates to New York and to Boston are no 
greater from Niagara Falls than they are from the 
cities named, while to and from the South and West 


they are very much less for Niagara Falls 
than they are for the above New England 
cities; when all this is properly viewed, a 


prediction that the future city of Niagara Falls will 
have a million inhabitants within 50 years does not 
sound like arash one. Such a view contemplates, 
however, only the use of the power generated at 
Niagara Falls in its immediate vicinity; and only 
refers to the use of some 150,000 or 200,000 HP.; as re- 
presenting five or six times the total power, water 
and steam, which has gone to build up the three 
named manufacturing cities. Besides this, it is 
more than likely that Buffalo and other distant 
points will get power from Niagara Falls; and to re. 
assure those who fear that the supply of power may 
become exhausted, it is but necessary to state that 
Niagara Falls, used on 140 ft, fall (the fall available 
on the works now in construction), represents over 
3,000,000 effective and available horse power. The 
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present works are therefore intended, ultimately, to 
utilize only about 344°, of the available power; and a 
city ofa miliion inhabitants could be built 
utilizing less than 7°,of the available power. 

So that, from the standpoint of the tourist and 
the lover of nature, neither the surroundings of the 
falls nor the falls themselves will lose in beauty by 
the works contemplated. The mill buildings nea 
est to the falls will be about 1's 


up on 


miles above them, 


and the quantity of water going over the falls will 
not suffer as much diminution from the normal 
flow, by the draft for power purposes upon them, as 


that normal flow now suffers on days when the wind 
blows upstream for 24 or more consecutive hours, 

The accompanying drawings show the plan of 
works now in progress, from which it is expected to 


deliver power within the year 182. 


In all works of this character the possibility of a 
gradual growth of the whole plant, without inter 
ference with the portions already in use, isa point 


of prime importance. It is believed that this feat- 


ure of the general plan has been carefully provided 
for. 


The part now building isthe down stream end 
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DETAIL PLAN OF LOWER REACH OF WATER POWER CANAL, SHOWING PROPOSED POWER STATIONS AND WATER-WORKS 


of the main canal, between the river and Buffalo 
St. A floating boom to heip keep out ice will cross 
the mouth of this canal; and the ice entering never- 
theless is to be discharged into the tunnel. Ata 
later stage of the works the water is to enter that 
portion of the canal which runs parallel with Buf 
falo St., from the upstream end. A gate house is 
projected at the present temporary end of the piece 
of canal now building, and another at the up stream 
end of the main canal. Works intended to run 
without intermission are todraw water outside of 
the gate houses; while the main canal, between the 
two gate houses, is to supply power to ordinary 
manufactories, and can be drawn off in the usual 
manner to facilitate repairs. To run out 
down stream gate house is to be opened, giving a 
fall of some 2 ft. on the length of the main canal for 
the purpose named. 

Ordinarily the down stream gate house wil! be 
shut, and the water will enter the lower reach of 
the main canal directly from the river, as itis te 
enter the portion of canal now building. 

On this lower reach of the main canal are located 
two central power stations, for the transmission and 
distribution of power to more distant points. Here, 
also, is located the site for the water-works of the 
future city. The plan of these works contemplates 
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taking the pure waters of the upper Niagara River 
outside of Grass Island and pumping them to a suit- 
able stand-pipe. This portion of the works is shown 
on a larger scale in Fig. 2; and these stations, again 
are so designed, that they are capable of future ex- 
tension without interruption to the portion then in 
service; and without having to fight against water. 
For this purpose a service canal parallels the main 
eanal, which can be temporarily cut off, at intervals, 
by stop-plank. The front wall of the main canal is 
also provided with stop-plank at frequent intervals, 
in the shelter of which, future connections with the 
service canal and other extensions and improve- 
ments can be constructed. 

As has been observed, the plans adopted permit 
of a utilization of power 
by developing power either 
(1) on the several mill-sites. 
or (2) in central power 
stations, thence to be 
transmitted to mill-sites, 
or (3) contemporaneously 
by both methods, as com- 
mercial considerations may 
from time to time decide. 
Fig. 3 shows a plan that 
has been drawn for the hy. 
draulic machinery to drive 
the pneumatic transmis: 
sion plant of a centra! 
power station. At time 
of writing this, the plans 
for an electric central 
power station are being 
prepared, 

The Niagara Falls Power 
Co., intends to build its 
own terminal railway, to 
receive and deliver cars 
from auy railway reach 
ing Niagara Falls to any 
mill site; thus avoiding at the outset, that pernic- 
ious system of rivalry for freight business, which 
has built two or even three tracks in many 
manufacturing cities that could be named, where 
one track would have been ample, and which has 
consequently done grievous injury to the inhabi- 
tants of these cities, who see the streets needlessly 
cut up by tracks, to the manifest disadvantage 
and danger of travel, and who, in the end, must 
nevertheless pay for all the superfluous tracks, no 
less than for the useful ones. 

Besides railway transportation, lake trans 
portation and transportation on the Erie Canal are 
available to tenants of the Niagara Falls Power Co. 
Many of the mill sites front on the upper Niagara 
River, and may be reached by lake vessels. The 
¢c mplete plan contemplates also the entry of canal 
boats into the main canal, and a system of freight 
tracks on the side of this canal. 

From many points of view, the enterprise here de- 
scribed may be considered as one of the most nota. 
ble of those undertaken in these closing years of the 
lth century, itselt notable for great undertakings. 
It is a credit to the men and to the nation that have 
conceived it, and to those who are engaged in its 
development, 

THE MANAGEMENT OF MUNICIPAL PUBLIC 
WORKS IN ST. LOUIS. 

If there be a point in which our political methods 
and system of govefnment has proved gravely de- 
ective, it is beyond question our methods of city ad- 
ministration. Weall hope, and most of us believe, 
that this is only a temporary evil, due for the most 
part to the steady influx of uneducated foreigners 
who herd in our cities and are there easily controlled 
for base uses; but for the present at least it is be 
yond question that most of our cities are ill governed, 
especially in respect to the streets and public works. 

To this rule, however, St. Louis has been for many 
years past a bright exception, It has deviated from 
gzeneral practice in two important respects, which 
may or may not stand to each otherin the relation 
of cause and effect, but which cannot be denied. 
First, it has placed the management of all its public 
works in the hands of a non-political board of expert 
engineers, each having some separate department of 
his own, but all acting together in some measure as 
aboard. Secondly, its public works for many years 


past have been better managed and executed, at less 
cost, than in most other cities. 

Mr. Robert Moore, M. Am. Soc. C. E., who has 
been from the beginning amember of this board, 
and who is already known by reputation to most of 
our readers, has rendered a great service to the 
public and the profession of engineering by prepar- 
ing a paper giving a history and description of this 
peculiar feature of St. Louis’ city administration, 
which was read on 18th inst. before the Boston 
Society of Civil Engineers. In view of its unique 
value and interest, we reprint this paper in full 
below. 


Nothing more distinguishes the city of to-day from the 
city of former times than its great and ever growing 
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Fig. 3. Section Showing Proposed Hydraulic Ma- 
chinery for a Central Power Station, Niagara 
Falls Water Power Tunnel. 


dependence upon engineering works. The cobblestone 
pavement of the ancient town is replaced by granite and 
concrete and the iron tramway. Underneath the surface 
is now found an intricate network of water pipes, gas 
pipes, electric conduits and sewers, upon whose right 
working depend the city’s life and health; whilst its com- 
merce is dependent upon harbors and bridges, telegraphs 
and railways, which it has been the work of a generation 
of engineers to construct. Modern city government is in 
large measure a matter of municipal engineering, and 
that city is governed best in which this work is carried on 
with the greatest skill and success, As a contribution to 
the study of this most important branch of city govern- 
ment, a statement of the somewhat exceptional experience 
of the chief city of the Mississippi Valley in this line of 
work is worthy of record. 


In 1875, Missouri adopted a new constitution, in which 
was engrafted a provision authorizing the city of st- 
Louis to enlarge its boundaries, abolish the dual and 
often conflicting government of city and county, and 
conduct its local affairsin accordance with a charter to 
be framed by its own citizens. 

In pursuance of this provision there assembled, in the 
spring of the following year, a board of 13 freeholders, 
chosen by the people, charged with the duty of framing 
anew city charter. The board contained a number of 
able and public spirited men, skilled in city affairs, and, 
as a whole, exceptionaily well fitted for its work. At the 
end of the 90) days, to which by law their deliberations 
were limited, they submitted for approval by popular 
vote a charter which was, in many of its features, a new 
departure, particularly in the machinery for the conduct 
of the city public works. The charter thus framed was 
ratified by the people; and on Oct. 22, 1876, became the 
organic law of the city. In order to make clear the 
changes in the machinery and methods of municipal en 
gineering effected by this new law. it is necessary to ex- 
plain how this work was done prior to this time. 

The charter of 1870 and the ordinances in force in 176 
created a department of the city government, styled “The 
Engineer Department,” in charge of an officer called 
the city engineer. This officer was appointed by the 
mayor, subjeet to approval of the city council, for a term 
of two years, the same as that of the mayor, and at the 
same salary, $4,000 a year. Like other appointed officers, 
he was subject to removal or suspension by the mayor, 
with no restriction except that he must report the facts 
of the case to the city council at its next meeting. The 
city engineer was, by the charter, required to be “ a thor- 
ough, practical and experienced civil engineer,” and, with 
the aid of such assistants, clerks and agents as should be 
required, was to have charge of “all city improvements, 
works, repairs and buildings, and the performance of al! 
contracts for the same.” He was also required to let al) 
contracts for public work, such lettings to be duly adver 
tised and the work awarded “to the lowest and best 
biader.” The council was expressly forbidden to let any 
public work, or to fix the price or rate therefor. 

The engineer was also authorized, with the approbation 
of the mayor, toe: ploy his own subordinates, and, sub- 
ject to the same approval, to dismiss them whenever, in 
his opinion, the interests of the city would be subserved 
thereby, and to employ other persons in their stead. The 
ample jurisdiction thus granted to the city engineer over 
‘all city improvements, works, repairs, and buildings, and 
the performance of all contracts for the same" was, how- 
ever, subject to important qualitications. First of all, he 
had nothing whatever to do with the city water-works. 
the entire control of which in all its departments was, by 
special statute (March 13, 1867), vested in a Board of 
Water Commissioners, composed of three men appointed 
originally by the Legislature, and subsequently by the 
mayor. This board employed its own chief and assistant 
engineers, who were wholly independent of the city en- 
gineer. 

In the second place, in the department of sewers he had 
only a limited and subordinate jurisdiction. By an or- 
dinance dating back to 1859 (Ord. 4,535, Nov. 25, 1859), this 
department was placed in charge of a committee of the 
city council styled “the sewer committee,” of which the 
city engineer was the chief executive officer, but nota 
member. This committee fixed the boundaries of sewer 
districts, decided upon plans, directed the letting of work, 
granted permits for sewer connections, passed upon the 
employment and discharge of all men employed in the 
department, and certified all bills involving the expendi- 
ture of money. The city engineer attended all meetings 
and kept the journal of the committee. He made esti- 
mates of work done, and, upon the completion of dis- 
trict sewers, certified the special tax bills upon the prop- 
erty drained. He made plans for the committee; but in 
the final decision upon them was without a vote. In all 
work of this class he had no power to carry out the in- 
structions of the sewer committee. 

In the protection and improvement of the harbor, and 
in the construction, repair, and cleaning of strects, his 
powers were more ample, and these were, in consequence, 
the chief fields of his activity. 

The changes in the organization of the city government 
made by the charter of 1876 were numerous, and some of 
them quite radical. The number of wards was increased 
from 12 to 28 and the city legislature, or “Municipal 
Assembly,” enlarged from one to two houses, called re- 
spectively the Council and House of Delegates. The 
Council was composed of 13 members, elected for four 
years on general ticket; the House of Delegates, of 28 
members, one from each ward, elected for two years The 
powers and duties of the mayor were left substantially 
unchanged, but his term of office, with that of all other 
elective cr appointive offices, was increased to four years. 
The term of all elective officers was made coincident 
with that of the mayor, but the term of all appointive 
officers was made to exiend from the middle of one 
mayor's term to the middle of his suecessor’s term; so 
that, nominally, no appointments wére to be made by any 
mavor until the beginning of his third year in office. 

Most sweeping of all, however, were the changes in the 
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organization of the municipal public works. By the new 
charter the offices of the city engineer, the sewer com- 
mittee and the board of water commissioners are 6 bol- 
ished, and in their stead is established a wholly new 
body, styled the board of public improvements, to the 
members of which, acting in part jointly, and in part 
singly, is committed the management and execution of 
all the city works. 

This body is composed of a president, elected by the 
people, and five commissioners, appointed by the mayor 
with the approval of the Council. These commissioners 
are styled, respectively, the street commissioner, the 
water commissioner, the sewer commissioner, the harbor 
commissioner and the park commissioner. In case the 
city should acquire the city gas works, a further member 
of the hoard, entitled the gas commissioner, is provided 
for. 

As individuals, each of these tive commissioners is, by 
the charter and ordinances in pursuance thereof, made 
the executive head of the department indicated by his 
official title, and, as such, is charged with the execution 
of all contracts, and the enforcement of all ordinances re- 
lating to his department, and is responsible for all the 
acts of his subordinates. As part of this responsibility 
all of his subordinates are appointed by the commissioner’ 
part of them subject to the approval of the mayor, and 
part subject to the approval of the president of the Board 
of Public of Improvements, and all of them are remov- 
able by him at his pleasure. Each commissioner may 
himself be removed by the mayor or by the Council for 
cause; but if removed by the mayor, the Council appoints 
his successor ; if removed by the Council, his successer is 
appointed by the mayor without concurrence of the Coun- 
ceil 

The president of the board in his official capacity is head 
of the “Special Tax Department,” and as such must make 
out and sign all bills of special assessment for street and 
sewer construction, and for street sprinkling. The Depari- 
mentof Public Buildings, though in immediate charge of a 
a commissioner of public buildings, is also under the super- 
vision and control of the president of theboard. He is also 
charged with a general supervision over the departments 
of the other members of the board, and it is made his duty 
to inform the mayor and Municipal Assembly of any 
dereliction of duty of any commissioner. 

To the Board of Public Improvements, acting as an or- 
ganized body, is committed: 

First. The letting of all contracts for public work and 
the preparation of specifications and forms of contract 
therefor. A carefully drawn ordinance, prepared by the 
board, prescribes the rules to be observed in all lettings, 
The award, if any, must always be made to the lowest 
bidder, and the contract, when executed, is subject to the 
approval of the Council. 

Second. The preparation and recommendation to the 
Assembly of ordinances for the following classes of pub- 
lic work: 

1. For the opening, widening, construction, reconstruc- 
tion, repairs and sprinkling of street3, and the making 
ing of all excavations therein. 

2. For the establishment of sewer districts, and for the 
construction, repair and cleaning of all public and dis 
trict sewers, and the making of al! sewer connections, 

3. For the laying of water pipes, and the making of all 
attachments thereto, as wellas the extension, construc 
tion and repairs of the water works, 

4. For the improvement, protection, 
cleaning of the levees, wharf and harbor. 

5. For the improvement and maintenance of the public 
parks, and 

6. For the erection, extension and repairs of public 
buildings. 

in this matter of the preparation of ordinances for pub- 
lic work, the board is in effect a third branch of the city 
leg slature. With regard to street and sewer work, the 
charter, in fact, provides that no ordinance shall be valid 
unless first appreved by the Board of Public Improve- 
ments. 

Asa preliminary to the preparation of ordinances for 
street construction or reconstruction, the board is re- 
quired to give two weeks’ public notice of its intention to 
consider tbe matter, at which meeting all parties inter- 
ested may appear and be heard in regard toit. If the 
owners of a major part of the property on the line of the 
proposed improvement shall remonstrate against the 
same, no ordinance therefor can be forwarded by the 
board, except by the concurring vote of all its members, 
otherwise a majority vote only is required. 

Third. A further duty of the board is the direction and 
management of the lighting of streets, alleys and public 
buildings, which is now done wholly by electricity. The 
superintendent of city lighting is an appointee of the 
board and subject to its orders. 

Fourth. To the board also is committed the manage- 
ment and control of the city workhouse, the superintend_ 
ent of which, though appointed by the mayor, is subject 
to the orders and instructions of the board. 

The board is required to meet at least once in each 
week and to keep a record of all its proceedings, acts and 
orders, an abstract of which must be published in the 
newspapers doing the city printing. 


repairing and 


Owing to the delays of various kinds, the machinery 
thus outlined did not get into working order until the 
summer of 1857, when the organization of the new board 
was completed under the presidency of Col. Henry Flad, 
Past President Soc, C. E. With the single 
exception of the water commissioner, the Thos. J. 
Whitman, who had been the Chief Engineer of the Board 
of Water Commissioners, the new commissioners, of whom 


American 


late 


the writer was one, were without previous experience in 
the special departments over which they were called to 
preside; but all were animated by an earnest desire so to 
organize and conduct the work committed to their charg: 
as tovecure the best possible results ard establish the 
new regime in the confidence of the people 

That they so far as the writer is 
aware, the unanimous verdict. The public works of the 
city have managed with and skill, 
without the slightest suspicion of jobbery. City work is 
well and as honestly that of 

individual or that in 


were successful is, 


been economy and 
in faet as 


private 


done as 
any corporation; so 
cases where an option is given to the property owner, 
to do the werk, such as sidewalk or alley paving, himself, 
or to have it done by the city at his expense, it is 


be uniformly cheaper and better to have 


found to 
it done by the 
city 

The full control 


system to each commissioner 


and responsibility the 
own department 
has naturally placed integrity and fitness at a 


in the appointment of 


given by new 
over hi 
pretoiui 
subordinates, to the disregard of 
Each has 
been free to organize and manage his torce with 
single to obtaining the best both 


quality, where this 


political and other irrelevant considerations 
sm eye 
work 


in quantity and 


and isdone success is easy and cer 


tain. 
Another thing which has contributed much to the efti 


of the various departments, has been the oppor 
tunity of the commissioners to refer doubtful points of 
policy to the full board for advice und counsel. Backed 
by the prior indorsement of the board, they are thus 
enabled to take with safety responsibilities which they 
could not otherwise do withont great danger of miscon- 
struction, and consequent loss of public confidence. For 
a public officer must not only do right, but must also be 
thought to do so by the community whom he serves. In 
matters of doubt the confidence of the public is more easily 
retained by a board than by any single man; just asa full 
bench of judges is stronger against calumny than any 
single judge, however pure his motives may be. There 
has thus resulted for the various commissioners a great 
gain in the confidence of the public, with a corresponding 
gain in the efficiency of the several departments. 

As regards the matters committed to the board as a 
whole, it may be noted, first of all, that under the new 
system the let:ing of contracts for public work is con- 
ducted in a manner that leaves nothipg to be desired. 
Every precaution is taken to put all bidders upon an equal 
footing. The character and quantities of the work are 
ascertained with the utmost care, and given in advance 
to all persons interested. All bids must be made upon 
blanks furnished by the board, and no bid is accepted 
unless accompanied by a certificate of the city treasurer 
that earnest money, amounting in some cases to 10° of the 
estimated value of the work, has been deposited with 
him. Atthe hour appointed the bids are all opened and 
read ina public meeting of the board. After a due time 
in which to canvass the several bids, the award, if any, is 
made to the lowest bidder, not the lowest and best bidder, 
as under the former charter; but the board may, if it sees 
fit, reject all bids and order a new letting. 

As heretofore carried out, this system of letting public 
work has given universal satisfaction, without even the 
slightest suspicion of favoritism or jobbery. That is to 
say, one of the most fruitful sources of municipal misrule 
has been completely removed. 

In its legislative functions, the success of the Board of 
Public Improvements has been equally pronounced. The 
ordinances for public work recommended by them have 
been prepared with great care, so that when sent to the 
Municipal Assembly they have embodied the results of 
the best skill and judgment of every member of the board. 
W here ordinances originating with the board have been 
rejected by the Assembly, it has never been because of 
any defect of form or method, but because of their un- 
willingness to do by any method the thing proposed. 
There can be no doubt that the provision requiring the 
Assembly to pass or reject without amendment bills 
originating with the board has insured the city against 
technical blunders which would otherwise certainly have 
been made, and is eminently wise. 

The wisdom of the framers of the St. Louis charter of 


ciency 


“An examole of this came within the writer’s own ex- 
perience a few months ago, when. in the construction of 
an elevated railroad, it became necessary to move quite a 
length of water and gas pipes. In the one case the city 
water department, and in the other the gas company, was 
called upon to do the work at the expense of the railway 
company. The result was, that the work of the gas com- 
pany was done at an excessive cost, due to discipline and 
methods so lax that the railway company was charged 
with time during which the workmen were employed in 
digging up old lead waiter pipes and carrying them to a 
junk shop for sale. The city work, on the other hand, was 
done promptly and well, and at a cost much less than if it 
had been done by the railway company itself. 





1876 has, fully 


time; and the general plan of conduc 


therefore, been Vindicated by the test of 


ting mun 


Ipal eng 


neering work proposed by them is one which can be re 


commended without reserve to any large city 
rhe central ideas of this plan are 
1. The the 


subdivision of engineering work of the 


municipality into several departments, under the execu 
tive control of one man, who should be a man of strong 
character and mature judgment, and an expert in the 


special work under his charge. 

2. The creation of a Municipal Engineering Council, o1 
board of experts, composed of the heads of the several 
engineering departments, co-ordinated under the 
dency high 


questions concerning the administration of the city works 


pre 


of an engineer of rank, to which board all 


may be referred, and to whose special charge should be 


committed the letting of all contracts for public work, 
and the initiation of all legislation concerning the 
sane, 

rhe particular method adopted in carrying out thi 
general plan should be suited to the local requirement 


of each city. The one adopted in St. Louis does not seen 
to be quite the best, even for that city lt would be 
better, in the writer's judgment to leave out 
from the board the Park Commissioner and Harbor Com 
niissioner, a very small part only of whose work is of an 
engineering character, and in their places put the Com 
missioner of Public Buildings, or City Architect, and the 
Commissioner of City Lighting, under whos harge 
should be placed the supervision,in the public interest, cl 


ull electric installations, 
Of course it goes without saying that neither this system 
nor any other will give satisfactory results if committed 


to the hands of incompetent or corrupt men; although it 


will d@ much, even then, to limit the harm which can be 


done by But, if carried out in good faith 


by the selection of capable and honest men as members of 


any one man 


the board, this method of conducting municipal ergineer 
jing work has several important advantages over the older 
method which in St. Louis it has superseded. ; 

1. It avoids the absurdity of expecting any one man to 
be master of all the branches of engineering involved in 
the public works of the moderu-city, by subdividing the 
work to such an extent as to make it possible for the sev- 
eral commissioners to give to the problems of their own 
special work the conce ntrated attention and study neces 
sary for their complete solution. 

2. By centering in one man the executive control of each 
department the highest degree of responsibility and effi 
ciency is promoted. 

3. By delegating to the board, composed of the heads 
of the several departments of public 
preparation of all ordinances for such work, 
secures the great advantage of the matured 
a permanent and responsible body of experts. 

4. The opportunity to present all matters of an unusual 
or doubtful nature to the full board, for record and for 
advice, is a most valuable resource and 


the 
ety 


work, 
the 
judgment of 


protection to the 
individual commissioner. 

» The placing of all lettings of public 
of the board not only relieves the individuai commis 
sioners of work, in which the liability to charges of 
favoritism and malfeasance are the greatest 
the utmost publicity 
contracts, thus securing to the city the full beneflis of 
open and honorable competition, and the 
best class of contractors. 


work in the hands 


but insures 
and fairness in the awarding of 


s of the 


erv ice 


In a word, the system is one under which both the 
officer and the city are protected to the equal advante ge 
of both, and is the best for a large city that 
proposed, 


A SMALL LOCOMOTIVE, MORVI RY., INDIA 

In a recent number of ‘‘ Indian Engineering” is a 
letter from Mr. M. Burke, Locomotive 
Superintendent of the Morvi containing a 
description of an engine built at the raifWay work 
shops at Morvi. The railway is about 96 miles long, 
and has a gage of 30 ins. The track is laid with 19-1b 
steel rails on steel ties, and fora part of its length 
the line runs along a highway. 


has yet been 


and Car 


R¥os 


The engine has six 
wheels, allcoupled, andits leading dimensions and 
particulars are as follows: 





Cylinders..... oes ik 8 14 ins. 
Diameter of wheels. 2 ft. Sins 
W hee! base.... G ft 

Boiler pressure......... , : 146 tbs. 
Heating surface ....... 274 sq. ft. 
Grate area. ageaere ’ 1.75 sq, ft 

Tubes, mild steel, number 75 
Tank capacity of tender...... . 1,020 U.S galls 


Coal 2,240 ibe. 


Weight of engine in working order... 24 640 Ths 
= and tender - $7,040 lbs, 
The engine is well got up and works very satis 
factorily. The workshop is a very small concern 
with a few machines, and the men are of the com- 
mon city artisan class, with barely three years train- 
ing. His Highness the Thakore Sahibof Morvi, 
takes a great interest in engineering, and is anxi- 
ous to get all the work done at the shops. The en- 
gine cost about $3,200, which is said to be about $660 
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less than the cost of asimilar one from England. The 
inside firebox is of Lowmoor iron, with iron stay- 
bolts, and the boiler was tested with cold water to 
220 lbs. per sq. in. A Burke feed water heater is used 
reducing the fuel consumption and increasing the 
evaporation per pound of fuel. The coal consump- 
tion is 15.25 lbs per train mile, and the evaporation 
10,10 ibs. per lb. of coal. The oil consumption is 5,1 
Ibs. per 100 miles, incluaing cylinder lubrication. 
The engine will haul a train load of 77 gross tons, 
exclusive of weight of cars. on a grade of 0.47, at 12 
miles per hour. The engine was turned out in 
March, 1891, and up to November, 1891, had run 10, 
000 train miles, or an average of 46 miles per day, 
working the mixed and freight trains. 


LAYING A SUBMERGED WATER MAIN AT 
OSKALOOSA, IA, 

The following description and view of the laying 
of a water main across a river at Oskaloosa, Ia., for 
the Oskaloosa Water Co. were furnished by Mr, G, 
W. Pearsons, Consulting Engineer, of Kansas City, 
Mo. A line was first stretched in the position to be 


NEW  rmengeugira 


Mai 
—— & Rangeley.—End of "90 track to Range- ‘ 
Wild River Lumber Co.—Giiead to Hastings........ 3.5 
TOO, Aisi do dicncs ned casuks chien hei ceeaembareeke 8.5 


New Hampshire. 
Coneord & Montreal.—North Weare to Henniker... 6. 
Ss SE BE ss vnc vpn ts cope cccaaheaccase ness 2.65 


Franklin & Tilton.—Knd of ’90 track to Tilton....... 1. 
IR ics cacedutinecksniasesi he ekataeneaet ni eeaad 9.65 
Vermont. 
Bristol —New Haven to Bristol.................. .+- 6.26 


Hoosac Tunnel and Wilmington.—Readsboro to Wil 





PR nvyctawastedtusenvias redasennh eeaninekeeneen 3.5 
RE 5. sak cnnccants aes Ved Sousa ae ee 
Massachusetts. 
Brookline & Pepperell.—Groton, north....... .......- 2. 
Olid Colony.—Walpole Je. to Norwood................ 5.76 
DD cis: satis oS Sis desks NGdweRe eke eek 7.76 


Rhode Island. 
Woonsocket & Pascoag.—Nasonville to Harrisville. 4. 
Total for New England States, 10 lines or 7 9 


MOUGIIOG Sos ie ccicré ccnsscussaesess ss eben 49.67 
MIDDLE. 
New York. 

Aidironack & St. Lawrence—Poland north..... 4. 
OO: sagas SEabEN asia Aes ede iia 
International line ‘to 1 mile south of Malone.. ... Il. 
Tupper Station, northeast.......... eee ee aanaal £15. 





LaYING A WATER MAIN ACROSS RIVER AT OSKALOOSA, IA.; G. W. Pearsons, Consulting Engineer 


occupied by the pipe line, and a temporary foot 
bridge built with trestles clearing the Jine about 2 
ft. This enabled accurate soundings to be taken, 
and from these a profile was made on which the pipe 
was so located as to conform to the shape of the 
river bed. Such specials as were required for this 
purpose were cast ata local foundry. The pipe was 
distributed on the foot bridge and more trestles 
made, one end of which rested on the bottom of 
the river and the other on the foot bridge, giving 
room to swing the pipe underthem. To lower the 
pipe long rods of %-in. iron were used. These 
had eyes at the lower end and were threaded in 
an ordinary bolt cutter. Wrenches to turn the nuts 
were made of round iron, split and opened in the 
center. The pipe lengths were lashed with small 
rope. Some pieces being put together over the 
deepest water were lowered a measured distance, 
more added and again lowered (see view). To in- 
sure equal descent at each lowering strings were 
tied around the bolts at uniform heights above the 
nuts. A man was stationed at each bolt and the 
lowering: was done by aH turning together by call. 
Pipes were added in this manner till the whole 
line was together, the final lowering to the bed 
showing less than an inch of variation in the whole 
pipe line, The weight put upon the bolts averaged 
about one ton each. The whole work was doue 
without trouble by common laborers. 


STATISTICS SHOWING THE MILEAGE OF 
RAILWAY TRACK LAID IN THE UNITED 
STATES DURING THE CALENDAR YEAR OF 
1evl, 

[With Map No, 40.] 


The following list includes the track laid during 
1891 on extensions of steam railway lines in the 
United States and Canada on which regular trains 
are, orare to be, run, to do business as common 
carriers of both freight and passenger traffic; thus 
excluding sidings, double tracking, lumber or min- 
ing branches not carrying passengers, and city lines 
for passenger traffic only. 


Dutchess County .— Poughkeepsie to Hopewell . 12. 
os © hamplain & Moriah.—Minerville to Fisher 
il 


Lehigh Valley.—Genev a to to Buffalo 
Van Ettenville, North 
East Rush toward Rochester. 





OR is.nks cwccnda weap ine dee een aba ne khictieiaes 173.5 
New Jersey. 


Caldwell.—Great Notch to Caldwell.............. 4.5 
Lehigh Valley.—On Newark meadows and in Jersey 
MINN uh deslshiceiin sak )< abies Kaas Ri alec duh eda aeas tax 5.93 
Lansdown to "Pittston ceskceukinns Keip o(Rbokae daticc ee 
Pennsylvania. —Alloway to Quinton.................. 4.2 
Bie ep ks ME Sch coun e bac okba edhe aN waeeeen 1,74 
Kensington Fe OS TBS « chin 3 bake ska eeeas beste 0.69 
Philadelphia & Reading.—Bound Brook so 
New York Harbor.. sia aeweaen ; 
Chews Landing to Spring BO Ss oe es ea 4.6 
ee & Seashore.—Tuckahoe to Sea Isle a 
SEE 05, cha Siew A! +4048) Ana ree MENISESSES Cte oa eh ee) % 
Raritan River.—Branch to clay pit................... 1 
Rockaway Valley.--Peapack to Mendham........... 6. 
ORME vin siks ovnkgccacceds ca tnkaeieh Gikibienedesan 52.68 
Pennsylvania, 
Allegheny & Kinzua.—Morrisons to Town Line. .... 14. 
Altoona & eae to Highland..... 7.5 
Baltimore & Uhio.—Branch to quarries............... 3. 
Beech Creek.—Grass Flat to Moravian...... ......... 4.5 
Kerrmore to Friendship Tunnel.................... F 
Clarion River.—-Arrayo to Hallton............ .-..... 6. 


Delaware, Susquehanna & Schuylkill. — Between 
Drifton & Oneida, with branches... ............... 39 
mean and Rich Valley.—Emporium to Rye 


Gott ysbarg & Chambersburg,- -Conocoheague to 
0 
Glen Hazel & Shawmut.—Glen Hazel to Beardsiey.. 6. 
Lackawanna & Montrose.—Montrose to Montrose 








II os dines cdncd de pan cbcksCh eek aeo aah taeec ares 10,48 
Lehigh Valley.—West End Extension (Allentown).. 0 14 
West Side Connecting (Wilkes Barre).............. 4.37 
Thorndale Branch.................. giv eken ve eun sl pe 5.77 
Loyalsock Branch..................: 1.55 
Mahoning Valiey.— Stanley to Helvetia...... 2 
Mt. Carmel & Natalie.—Mt. Catmel to Natali 6. 
Newport & Sherman’s Valley.—Elliotsbu: to Blain, 13. 
Pennsylvania.—Glen Loch to Morrisville, N. J....... 45. 
South Fork Sta. to Dunlo..........6cc.ccccccascecss 7.98 
Beowart to Murryeville. «... scsi vcccccvisalscsccess 6.5 
Cochran Sta. to McKeesport................. 1.47 
PT TN ok anc ned ok Don haces 1.28 
Extension Clearfield Branches...................... 8.23 
Tarte Comek Tenens cs oes Sic oki ect Ss 2.02 
West Penn. R. R. Branches.................. 9.54 
Marginal R. R., Beaver ,Falls.................6.0545 2.96 
Miscellaneous extensions.................. 0 seesseese 2.33 
Perry County.-—New Bloomfield to Nelsons.......... 4. 


Philadelphia & Reading.—Sowmansdale to Harris- 
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pe Ss SEG Sheree eeneneee 10, 
Pittsburg & ‘Moon Run.—Groveton to Moon Run... $. 
Pittsburg, Shenango & Lake Erie.—Harmoasburg to 
as sb Stacking ay anee te esa wekbekas 28.5 
SE Is GUIs ooo 8 oi cans vacas's sc agds bob beens bys 2.5 
Cranesville to kK. & P. Crossing.............. 2 





Sinnemahoning Vailey.—At Costillo 

Sugar Run.—bLetween sugar Kun Junc. and Sugar 
Msc ethan chces peasutinnssccad dL as sueed ches 6. 

Wilkesbarre & Western.—Robrsburg to Orangeville 3. 


Raakatieecd soipieebbaliin aetna sisted dedieinne aid 299.57 
Maryland. 
Gunpowder Valley.—Hoffman to Hotfmanville...... 3. 
lotal for Middle States, 56 1nes built by 50 compa- 
BONO 65s cindccanbcvieieebeta cleats he Meas babe wei ps 28.75 
NORTH CENTRAL, 
Ohio. 
Baltimore & Ohio.—Between Akron and Chicago 
NOR 565 iis Das cody deubccks bsbe eds siucweaune 44.5 


Cleveland, Cincinnati, Chicago & St. Louis.—Ivory- 
Ee I vig. act an des sdeen occa badese dunes 1. 

Cleveland, Wooster & Western,— Wooster to Lodi.. 2. 

Findlay, Ft. Wayne & Western.—Glendorf to M. & 


OR a ince aii a al tik ate oh aield se dinade ean ine - 14.25 
Middietow n & Cincinnati—End of 90 track’ ‘to 
BN OS OREO ic tU Orr chk g dene bac neds Nocsees vaccvie 2. 
Norfolk & Western.—Coal Grove to Kenova......... 7.8 
Pua tee —Pittsburg, Youngstown & Ashtabula 
is: Mhee stan overns shubeueranck SRG eavcmhaweuticnwean sia. 5.88 
Miscellaneous extensions.......... 0.2.6... ..6cceeeeeee 2.483 


Pittsburg, Akron & Western.—hKovky Riverto Akron 16. 
Pittsburg, Obio Valley & Cincinnati.—Station 2z2 to 
a 590 


yay. 
Senmaniy & Columbus Guant Line. —Sandusky to 





PR nck aciuc as dceMimmeds TrcmenSi nse ase ghd cds 12.55 
Zanesville Terminal. South Zanesville to U., S. & 
PERM is 5: ad ds echoes aeinuin <clakets cx Genk ee x 
Fair Syoumte to CG. & UC. June... dae: base eatearae 2. 
Cc. & M. V. June. to Belt Line Junc............... 0.4 
in Rea er adi ecag epee eee OAS ACK es dx eaneed 156.46 
Michigan. 
Chicago & West Michigan.—Traverse City toward 
EE. fiat eecs. Vousiesos) checceveet Mectkcscce MBs 
Charlevoix toward Petoskey.......................- 16. 


Wik Rapids to Williamsburg........................ 
Flint & Pere Marquetie.—Kedford Junc. to Delray 


WU Peas neice seelCaccaaates TS Meedadecdsstacdeleh ses J 
Manistee & Grand Kapids.—Big Sauble toward 
chore Re ca a 12.63 
Manistee & Northwestern.—Lake Ann to Cedar 
WTR i Fas tess be nd ck dad Seu dcbaects b¥ aA Rpacwsdndoce 5.48 
Milwaukee, Lake Shore & Western.—Little Falis 
Rh vnvé veeek dabascdd ya’ Mec aaresumitekaes tai s 9.29 
SUNN bas dic abdcctccenaeecacedbeks )a\ieaeks: 347 
DOCH na oois ceasidivac dada cesebegs bev cadsdecssoeees 88.37 
Indiana. 
Ft. Wayne, Terre Haute & Southwestern.—Carbon 
IIIS cits icles Seed ctiks We esac dusetcauedenes 10.5 
Louisville, Evansville & St. Louis.—Around City of 
PN ridin nos caddgiideetrsids exci hk saeeten kes 2.5 


Uhio & Mississippi.—Lewistone to Mitchell Hollow. 1.42 


Pennsylvania.—Grand Raplds & Indiana Ki. R....... 4.09 
TE cinwctnspiarnkusiaee sineovsies nea ideks Ow eee 18.51 
lllinois, 
Belleville & St. Louis.—East St. Louis to Belleville... 3.5 
Centralia & Chester.—UVakdale to Nashville.......... 8.75 


Chicago & Eastern Lllinois.—Tuscola to shelbyville. a 


: ne & Northern Pacifie.—Blue Island to Chi- 








Kigin® ‘Toliet & Eastern.—South Aurora to Auiora... 1.25 
lilinois Central.—Clyde to Chicago.......... ........ 9.16 
Pawnee.—Sit. L. & C. R. R. to Auburn................ 5. 
WOR, 6s evince Sdamenyccodcstovin ss sievtesiea ees 78.66 
Wisconsin. 
Kewaunee, Green Bay & Western.—Kewaunee to 
GIN FS ok vk c ccc aentsebcetesyscavaceune ptardenese 3 
Kickapoo Valley & Northern.—Wauzeka to Soldicrs’ 
og OE ee RPT ETT TT ee ee Ee ee 35. 
Milwaukee,'!Lake Shore & Western.—Wausau to 
I inc 5 6s. 5 <hgk 05.65 habe cade ooeesinek casks 40,58 
Port Edwards, Centralia & Northern.—End of ’9 
ee ee rr er ree 10. 
Wisconsin Centra).—Kné of track to Greenwood..... 17.5 
RNs ae ina ie eRe is os eee as inchs Wane crow 136.08 
Total for North Centrab States, 41 lines built by 33 
Dia asics sata Jackcbrine: tadh inde eas cwcneion 478.02 
SOUTH ATLANTIC, 
Virginia. 
Bristol Belt.—Around Bristol, Tenn.... ............ 3. 
© hevapeake & Ubio.—Bessemer to Craig City eaauees :6.5 
» Covington to Hot Springs....... sae ee noe) aa seangen 25. 
Glasgow Belt.—At Glasgow, Va..... Pisa 6. 
Louisville & Nashville.—t.nd of 90 track 2 Norton. 38. 
Norfolk & Western,—End of 0 track to } Nestea pias 8.7 
Roanoke Belt Tine BH. Bow. .cckceicccdes 0 succes 1.8 
pS) Oe RE eer sree an ta diteer 
FRUOIOE GPO DIP UIONN os cece dnc ccdscoccsicecbascese 1.3 
Roanoke & Southern.—North Carolina iine to ov 


aS ee dadisn bibs wiEhsaebiens waren 






West Virginia. 
Huntington & Big Sandy.—Huntington to Twelve 
TI SOU i i na btk pate 54 badehas citikbdeh cukbacee Scust 6. 
Norfolk & Western.—Kenova to Boissevain, Va.. 48.2 
Elkhorn to Hallsville........ 
Ohio River.—New Kra to Spencer..................... 
snowey Creek.—Rinard to Cranesville .............. 


West Virginia & Pittsburg.—Burnesville to Sutton. is 4 
Aa UH MORONS 6605 65 i A IAS cae 
Gauley Junc. to Elk River................000ecceuees 

West Virginia Central & Pittsburg.—Elkins to Bel- 

MI cise Sach scvcusershenspeeges shat skas kup dena’ 17.5 
Sanction to Bevery s..5.~s Finecsk ah hedviesinctscke 

Wheeling Bridge & Terminal.— 

DOME. vcdeccwondises cds cha ond siuhned<subaeianions 


WAR 6 iis ga tda shah ie ema en eK scat eet 172.1 
North Carolina. 
Atlantic Coast Line.—Fayetteville toward er 21.25 
Rowland toward Fayettevilie.................,..... 8.75 
Lower Creek & Linville Valley.—Lenoir ms. 7.5 
Richmond & Daville.—Knd of '90 track to commen 17. 
Winston to Mocksville... .........ccccssecessccccces * i 
End 90 track to Murphy... 5... c vee cccccecsncstese 
Seaboard & Roanoke,—Pendleton to Murfreesboro. & 3 
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Wilmington, Chadbourn & Conway.—End of: ‘90 


i ii enesos se weveu «+ sdeuwscsen 9. 
Wilmington, Onslow, & East C ‘arolina.— -In city ‘of 
Wilmington............ oie wes 0.24 
EK 5 ts ai seats sdk dcckne caver 106.14 
South Carolina. 
ashy an —Ashiey Junc. to reed Paenphate 
PN dh cian Ole cael aay ow kicot ‘ 45 
Bishopville.—Bishopville to Luc RN ee ser 8 
Blackville, Alston & Newberry. —Barnwell to Allen- 


MAUR eed diet dhe sccckapisdeeéadccaaseae ae 
Branchville & Bowman.— Branchville to Bowman.. 11. 
Carolina, Knoxville & Western.—Extension to Ma- 


AC SMet ts tals s) 55 6 asus covduvecsdarkes vvehee 2.25 
Charleston, Sumier & Northern.—Sumter to rear 
idl in Fe a Canihve dine ebmhahihe deeucee 6.3 
Columbia, Newberry & Laurens. “~Jalapa ‘to Dover... 13.5 
South Bound.—Savannah River to Columbia....... 107. 
CAB ied db be da dpe gk eenede 219.55 


Georgia, 
Abbeville & Way Cross.—Bowen’'s Mill to Lulaville. 5.5 
Albany, Florida & Northern.—End of '% track to 


NGI iN aiL SAKA cons ubneecdcpebedesevedcousecdue 15. 
c neon Southern,—Ena of ‘90 track to Alabama 
Flovilla & Indian Springs.—Flovilla to Indian 

Springs Dr ECR du cds dake Gna ebanmbon nuh cacdeton e 8. 
Georgia, Carolina & Northern.—Savannah River 

es ines tence cin cma. 6s tn ee 9. 
Macon & Atlantic.—Mile post 58 to mile post 69...... il 
Macon, Dublin & Savannah.—-End cf ‘90 track to 

oe Cae eS aha yeunnes 44. 
Millen & Southern.— RMD Wrens khsnshee6ee ll 
south Bound.—Michord to Savannah River......... 20 
Tifton & Northeastern.—Tifton to trwinsville....... 13. 
Wrightsville & Tennille.—Extension into Dublin... 1 

MIR ich ReleewAdh.Cvss nant PoaC Os bh eNHeecanceeetene ss 230. iO 
Florida. 


Ta Central & Peninsular.—Archer to Dunnel- 





vo. 
cabeere. Rocky Peint & Micanopy.—-Gainesville 


CBI 3 5 ove car ccsecseccsessescsnrveccesaese 2 
Silv - Sorings. Ocala & Gulf.—Dunnellon to Inver 
South *Flotida.— Branch to Phosphoria saacodale Cale 
Suwannee River.—Louisville Suutheast 3.5 

RE ital as att the aah dtndpe decd When 2 
Total for South Atlantic States, 53 lines built by 43 
SEE Sr hac scceccte ccddbetbed sececetiauecss 1,001.19 
SOUTH CENTRAL. 
Kentucky. 
Kentucky Union.—Elkatawa to Inverness. pees ala 
Middlesborough Belt.—Branch up Stony F ork.....<. 3.96 
Ohio & Big Sandy.—Richardson to Big Sandy Bridge 16. 
Richmond, Nicholasville, Irvine & Beattyville — 
Richmond to Irvine.......... ba ce ee ace 22. 
SEs waiata tein ssacns 45.96 
Tennessee. 
Bristol Belc.—Around Bristol....... cauteoed, “lp 
Bristol, Elizabethton & North Carolina —S., A. & O. 
Bis On Minhas MGir Brketel....<-055<hascccacess ess 1.5 
Kast Tennessee, Virginia & Georgia.—Dorr’s Mills to 

ee re ieee oe a. il. 
Harriman Coal & Lron.—-Lolling Mill station tostone 

quarries, near Harriman.......... 1.25 


a oy & Nashville.—Pond station to Van Leer.. 11. 
Van Leer to Cumberland Furnace.. M acd 6. 
Hematite to Marion.................-....0055 38 0 es 
Louise to Raimey. 
Morristown & Cumberland Gap.—Morristown to 
Corrytow 44. 





Middlesborough ‘Belt.—Bennetw’s Fork to coal mines 0.77 
Nashville & Knoxville.—Cookville to Chimney 
te nis 00555 Aan ike hana eR AED haces = 
Paducab, Tennessee & Alabama. -—Hazel to Hollow 
eee Le wegkskatvlebcebodvede 38.6 
Tennessee Midland.—In city of Memphis. . 2.5 
Wautauga Valley.-Wautauga toward w autauga 
PRN Go oe indadedndt caveebeedsuhs cepidcndes Lt 
nach cabbies idk cidadseedtt> te decinsdaceweues 145.02 


"Alabama. 


Crntoes R. R. of Georgia.—lroy to south of Sea 


z 4 
Chattanooga Southern.—Georgia line to 12 miles 


SO ayy ii a5 is 56s ccdinbicsaneccssccwes 40 
louisville & Nashville.—Belt line at Decatur........ 2. 
Ohatchie Valiey.—Burnesville to mines.............. 2.5 
Savannah, Americus & Montgomery.—Chattahoo- 

chee River, a hoc Dt k gecdbandvedebas dub e M4. 

Huntsboro to Montgomery............  --..sseees 56. 


Tennessee & Coosa.— End of 9) track to Gantersville 4.24 
Treadgar Mineral.—Jacksonville to Treadgar June. 3. 


Louisiana. 
Kansas — Watkins & Gulf.— Mile post 10 to mile 


post 60 
Louisiana N 





ickel Pla'e.—Veline to Allentown....... 5 
Louisville, New Orleans & Texas.—Latcher to mills e 
Missouri Pacific.— Riverton to Alexandria... ; 72.5 
New Orleans, Ft. Jackson & Grand Isle.—Socola to 
tiie te ik ov akcidicn be cwiny g bbgeseaus igs 19.6 
ocola to Grand PNOAG iatenshedessue tints ebind og 1.4 
ln tiie scab Bake int tawad Rabie vere ei teres 
Total for South Central States, 30 lines built by 
IR eh chic Cbactdarokis bce secaceeeee 506 
SOUTHWESTERN. 
issouri. 
Kansas City, Nevada & Ft. Smith.—Amoret to Hume 12. 
Micsiesieet River & Bonne Terre.—tonne Terre to was 
Montgomery | & Western.—Montgomery west.....-. 3.5 
SR ita ibis) bai cite a adnate rnin sduacsos’ 29.6 
Arkansas. 
Hope & Louisville.—Louisville toward Hope......... 
Srmntares Sse Little Rock.— End of 90 track to Ross. 24. 
Missouri Pacific.—Camden to E] Dorado.............. 32.5 
& Northwestern.—Prescvtt to Wallaceburg 7. 
St. Louis South western.— At Broo. orcs < BB 
Texarkana & Ft. Smith.—Tullock to Aabdiowesces:.. 10. 


BORG cacvsccesccescaveees degegedscecccbocsese cocoes B. 


. 


Indian Territory. 


Choctaw Coal & Ry Co.—End of '™ track toward 
Uklahoma City..... ‘ 5.76 
‘Texas. 
Bonham Rapid Transit.— Station to Fair Grounds. 3. 


Ft. Worth & Rio Grande.—-Comanche to 24@ miles 


west of Brownwood............ . 33.8 
At Ft. Worth.. : ae 2.5 
Hearne & Brazos V alley. H. & B. O. June. to Mum 
ford , 9 
Missouri, Kansas & Texas.— Milford to Hilisboro 14.8 
San Antonio & Aransas Pass.— Lexington to Lott 57.9 
Texas, Louisiana & Eastern.—Conroe east 8 
Velasco Terminal.— Velasco toward Hernando.... 6. 
Total. éesies 125 
Kansas. 
St. Louis & San Francisco.—Weir City to near Scam 
monville.... ; 1.39 
Colorado. 
Denver & Rio Grande.—Wagon Wheel Gap to 
Creede. sian 9.59 
Denver, Lakewood & Golden. Denver to Golden.... 11.5 
Golden north 0.5 
Rio Grande Southern.— Vance June. to Porters Mill.121 
Telluride to Pandora + 83.3 
RI ithe dee ae al 144.84 
New Mevyic». 


Silver City & Northern. —-Whitewater to Hanover 18 
Total for Southwestern 


companies .. 


States, 25 lines built by 22 
406.50 


NORTHWESTERN, 


lowa. 
Chicago, Ft. Sores & Des Moines.—Collett to Lib- 
erty ville ab fee apkse 4.2 
Southern Iowa. =f, & ‘Q. “R. R. to Keb. 


e 3 
Winona & Southw oe Minnesota line to Osage 22.06 
; ‘ ] 


Osage to Cedar River 35 
, | ‘ : “ 30.61 
Minnesota. 

Duluth & Winnipeg.—¢ ‘ompton to Crystal Lake..... 15 
White Oak Point to Bass Creek..... ian ; 4 
Cloquett toward Duluth. - 

Duluth Transfer.—In West Duluth. oe 

Great Northern.—Halsted to North Dakota line..... 1.33 
Eagle Bend to Park Rapids................. ‘ 5b 

w — & Southwestern.—Spring Valley to lowa 

PORK i nsine aa es PRESETS 15.5 
On Winona Bridge... Coben ee ; 1. 
CONN sais: sete neeagevites se .107 .83 
Nebraska, 
Burlington & Missouri River.—-Beverly to 10 miles 
PE IS ends chek cakes van dar dawercevecs 18.5 
Missouri Pacific. -Union to Union Pacific Junc..... 25.5 
y RAE ee eae SPP ee ers 44 
North Dakota. 
Great Northern.—Alton to Mircnesota line............ 10 
Minneapolis, St. Paul & Sault St. Marie — Boynton 
ns bs tide cu cacan’ my 10. 
Hankinson to Valley City. 81.3 
WOUas sex cette nessduasincnace 101.3 
South Dakota. 

Burliogton & Missouri River.—Mystic to Deadwood 23.45 
Minnekahta to Hot Springs......... va ee 

Dead wood Central.— Dead wood to Ruby WeGithes... a 2. 

BOOM scsicvcss seks Gedads sh dcaddegs ceccavedas 43.22 
Wyoming. 

Burlington & Missouri Kiver.—Merino to Gillette.. 47.89 
Montana. 

Great Northern.— Monarch to Niehart ; 15.4 
Monarch to Barker..... .......... ‘ 10.8 
99-mile post to Kalispell 162 

ee Ns 0.2.5 cn iuisdundebicdcnessiedaaniens 1.7 

Total nuke aeeae 187 .43 

Total for Northwestern States, 22 lines, built by ll 

ea chp rsecsssutaeis wa i 562 48 
PAC IFIC. 
Washington. 
Bellingham Bay & British Columbia.—Evason to 
CU og ko. cewecgtsess bacceas +56+s rupees Sdowebh ated. woe 

Great Northern.—Seattle to F. & S.RLR renee 78.4 
BOWS GO BOGE IIIB ook oe ccc esvccccccssveces . 5.8 

Northern Pacific. —Seattle Belt Line i ; 10.2 
Olym) ia to Gate City lin aes = ; 21.4 
End '90 track to Elma..... ....... eas aaaid beelicke 6.9 
Mentesano to Ocosta........... pidoxyesnieeaie 24.5 
South Aberdeen to Cosmopolis.................. 1.6 
Chehalis toward South Bend..................... 20. 
End of '9) track to Sumas...... ate: 23. 

Port ee Southern. —Olympia ‘to Butler's 

Ga eee cc both daha sascebedudeeduces 0464 2.7 
Hooker’ s Lake to. Quilicene............... 7.5 

Seattle & Northern.—End of ‘90 track to Hamilton.. 6. 

Snohomish, Skyhomish & Spokane.—Snohomish to 
DD EGS aS ecde ee aiWeds bie sevaedes 63s" iesececee 5.25 

Ei nie, Satbvatbee dads cosnonvreces é 220.75 
Idaho. 
Northern Pacific.—Howell to Nez Perces Indian 
PRGUNEVONEOR. 5k- « ceesiv ca is sees Sikh awneduunsiete eee 
Oregon. 

Coos Bay, Roseburg & Eastern.—Marsfield south... 10. 

Oregonian .—Coburg to Natron....... .....0....4..... 13. 

Sumpter Valley .—Baker City to Ft. Sumter..... .. 25 2 

Total..... detbrenssdenackhdthecaceponcecsns 48.2 
California, 

California & Nevada.~— Orinda Park to Bryant....... 3. 

Les, Apesies Terminal —Los Angel s to East San 

San Sa & North Pacific.—Near Giecnoviia ‘ 

Cie hiitine hid onl dl bi ekreie ened: Bobceseneets 1.34 

San Woanaiees Belt,—At San Francisco.... .......... 07 

San Josquin Valley.—Fresno to Pullaski............. wu. 

Southern California.—Asylum to Mentone....... 6.7 

Southern Pacific.—End of 99 track to Armona ...... 59. 
GE Be I oo cn a - ceipsoeitece. cidcctesnce 19.7 
Mound City toward Redlands..... ............... 5.0 

I a pe oka at Ph aleg en te chea sie custhaged 146.44 


UTAH 
Great Salt Lake & Hot ae iais Lake One: to 
Cent oo neag a6 vd duehEbesanahnsans ade ceé . 11.9 
Grande Western.— Manti to Salin.a.......... . 26. 





Springville to Eureka " i) 
Union Pacific.—Silver City to mines a8 
Total ; : a 98 
Total for Pacific States, 31 lines built by 17 com 
panies co ne 
CANADA 


Quebec. 


Adirondack & St. Lawrence.—Valleytield to Inter 
national line | 
Lower Laurentian,—Rivere 4 Pere to San Tite 18 
Montreal & Western.—Ste. Jerome to Ste. Adele 13 
Orford Mt.—Fastman to Glen Kobertson 1 
Total ae is 
Ontario. 
Girand Trunk.— Waterloo to Elmira 10.25 
Extension to Port Huron tunnel! ) 
Ottawa & Gatineau Valley.— Wakefield north lo 
Parry Sound Colonization.—Scotia toward Parry 
Sound.... Zu 
Port Arthur, Duluth & Western —Stanley toward 
International line Lo 
Toronto Belt.—At Toronto ‘ 8.5 
Total , 68.7 
Manitoba. 
Canadian Pacitic.—Methven to Nesbitt 6 
Hartney southwest is 32 
rotal i7 6 
Northwest Territory 
Canadian Pacific.— Red Deer River to Edmonton 4s 
Calgary to Mosquito Creek 4 
Total e 152 
British Columbia. 
Canadian Pacfic.— End of "90 track to International 
line.. ~ 
End of '9 track to Nelson ’ 6 
Sicamous to Okanagan Lake ‘ ji 
i s.< cube’. ba iieawas tos wities iveaced ro) 
, New Brunswick. 
Temiscouata.—Clrirs to Connors Ww 
Nova Scotia. 
Central Counties.—Hawkesbury to Glen Hobert 
son : 21 
Tobique Valley.—Poquemoque to Red Rapids 9.5 
Torbrook Coai Co.— Wilmont to Torbrook 3. , 
UE as Hees écdeabess 33.5 
The recent state irrigation convention at Helena, 
Mont., refused to adopt the Salt Lake City platform rec 


ommending the cession of arid landstotheseveral states. 
Asa substitute it was resolved that the government 
should aid in irrigation development, and should at least 
give to the several states proceeds from the sale of such 
lands, the money to be applied to the supplying of 
for irrigation. In the note last week, p. 58, regarding this 
convention the last clause should have read ‘*a resolution 
had been introduced [instead of adopted]in favor of a 
state irrigation and immigration commission and a state 
engineer.” 


water 


PERSONALS 


Mr. Charles V Engineer of 


Lynn, Mass. 

Mr. W. J. Dodge has resigned his position as superin 
tendent of the Cheshire Division of the Fitchburg R. R., 
with office at Keene, N. H. 


Ricketts has been elected director of 


Gay has been elected City 


Prof. Palmer C. 


the Rensselaer Polytechnic Institute, Troy, N.Y., vice 
Prof. D. M Greene, resigned. 
Prof. Joseph Lovering, of Harvard, .lied at Cambridge, 


Mass., Jan. 18, atthe age of 7%. He was connected with 


the U. 8. Coast Survey from 1867 to 1876. 

Mr. Wm. F. Turreff, Assistant Superintendent of Mo 
tive Power o’ the New York, Lake Erie & Western R. R., 
died in New York, Jan. 17, at the age of 57. 

Hon. J. A. Ouimet has been appointed Miaister of 
Public Works for Canada, and Hon. J. G. Haggart has 
been appointed Minister of Railways and Canals. 


Mr. J. D. McElwain, formerly in charge of the Grand 
Trunk Ry. car shops at London, Ont., has been appointed 
manager of the works of the Harvey Steel Car Co., Chi- 
cago, LL . 

Mr. E. W. Penfield has become connected with the Q. 
& (.Co. in the interest of the Servis tie-plate. He was 
for several years connected with the Chicago, Burlington 
& Quincy Ry. 

Mr. Edwin Hawley Hunt, of Chicago, I)l., died at Min- 
neapolis, Minn., Jan. 18, aged 21 years. Mr. Hunt was in 
the service of Engineering News in 1889, and more recently 
was in the engineering department of the Norfolk & 
Western R. R. 

Mr. Alexander J. Davis, architect, died at West Orange 
N. J., Jan. 14, at the age of 87. He was architect for many 
public buildings, and in 1829 entered into partnership 
with Ithiel Town, the bridge builder, The Harlem Rail- 
road viaduc. was among his works. 


Mr. Robert Stephenson, Managing Pirector of the 
engine, locomotive and shipbuilding firm of Rgbert 
Stephenson & Co., Newcastle, England, died in Italy, 
Dec. 21. The works were originally established by George 
Stephenson and hie son, Robert Stephenson. 


Mr. D. M. Carey, of the contracting firm of Paige, Carey 
& Co., New York, was killed at Wheeling, W. Va., Jan, 















































































































eae 


oeeaapers 


ri) 





14. Ele was standing on a trestle at the stone bridge being 
built over Wheeling Creek, when it gave way, having 
been undermined by the floods, and Mr. Carey was thrown 
into the water, a car loaded with stone falling upon bim. 


Mr. E. P. Butts, Jun, Am, Soc, C. E., Resident Engineer 
of the Mississippi River Bridge at Burlington, la., was 
killed at the bridge Jan. 11. The masonry pivot pier is being 
widened for the turntable of a double track draw, and Mr. 
Butts was standing upon the ice-breaker whan a large 
stone that was being removed fell upon him, crushing his 
skull, 

Mr. Benezette Williams has been appointed chief en- 
gineer of the Drainage Board of Chicago, vice Mr. 
Samuel G. Artingstall resigned. Mr. Williams graduated 
from Michigan University in 1869, and was in railway 
service until 1872, when he entered the service of the city 
of Chicago, first in the sewer department and subsequently 
as assistant to Mr. E. 8. Chesbrough, city engineer. He 
was for two years in charge of the sewer department, and 
acted as city engineer for a few months after Mr Ches- 
brough’s resignation, when be also resigned in 1879 to take 
up private practice, in which he was associated with Mr 
Chesbrough until the latter's death in 1885. He designed 
and constructed the sanitary system for the town of Pull- 
man, aud has been connected with the drainage and 
water supply problems of many of the suburbs of Chi 
eago. He was one of the Hering commission, which 
investigated the sanitary problem of Chicago, upon which 
investigation the present law was substantially based. 

Prof. Palmer C. Ricketts has been appointed by the 
trustees of the Rensselaer Polytechnic Institute, Director 
of that institution, vice Mr. D. M. Greene, resigned. Pro- 
fessor Ricketts was born in Elkton, Md., in 1856, 
and was graduated from Rensselaer in 1875, and 
was the same year appointed assistant in 
mathematics and astronomy. From 1882 to 1884 
he served as assistant professor in these two branches and 
in 1884 he was appointed to the William Howard Hart 
professorship of rational and technical mechanics, which 
position he has ably filled ever since, During 
the summers of 1876-77 he acted as _ assistant 
engineer for the Troy & Bosfon Railway Co. 
Prof. Ricketts is the Engineer ef the Public Improve- 
ments commission and Consulting Engineer of the Rome, 
Watertown & Ogdensburg Ry. He is alsoa member of 
Gov. Fiower's staff, having been selected by the Governor 
as chief of the engineering corps. He is Vice-President of 
the Trojan Car Coupler Co., a Fellow of the American As- 
sociation for the Advancement of Science and a member 
of the American Society of Civil Engineers. 


SOCIETY PROCEEDINGS. 


ASSOCIATION OF ENGINEERS OF VIRGINIA.— 
The first annual meeting was held at Roanoke, Va., Jan. 
15, when the following officers were elected; President, 
Clarence Coleman; Vice-President, J. H. Yeatman; Sec- 
retary, J. R. Schick. Prof. J. H. Fitts read a paper on 
the first railway in Virginia, built in 1832 from Pittsburg 
to Weldon, 62 miles, by Mr. Moncure Robinson. Mr. 
Saabye read a paper on the highways of Virginia. 

ENGINEERING ASSOCIATION OF THE SOUTH.— 
At the meeting at Nashville, Tenn., on Jan 15, the com- 
mittee appointed at the last meeting to investigate and 
report to the association the feasibility of holding a ‘‘com- 
petitive trial of machinery used in highway building,’ 
reported that they had corresponded with the leading 
road-machine manufacturers of the country and that re- 
plies favorable to entering the contest had been received 
from all but one. The paper of the evening on “ Engi- 
neering Features of the Cumberland Race Track ” was 
then presented by W. G. Kirkpatrick. In comparing the 
“regulation track ” with the * kite-shaped track” it was 
shown that the former has the advantage in seeing the 
race, while the latter has the advantage in speed for sev- 
eral reasons, one of which is that the distance usually 
passed around a regulation track is about 26 ft. longer 
‘han that around a kite-shaped track, a difference of about 
half a second of time. The merits of the Cumberland Park 
track were outlined, as weli as the methods of construc. 
tion. One peculiarity of this track is that it crosses 
Brown's Creek on steel bridges, which are so designed as 
to make the track as firm on the bridges as elsewhere 
This track has very light grades and is finished with an 
elastic dressing of turf. 

AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERs.—The 25th meeting will be held at San Francisco, 
Cal., the professional sessions beginning May 16 and last- 
ing four days. The party willleave New York by a spe- 
cial train at 9:30a, m., May 4, over the West Shore road; 
and the minimum time of absence will be 21 days. Papers 
to be presented should be in the hands of the Secretary 
not later than April 1, in order to secure their distribution 
in advance of the departure of the party. 

MONTANA SOCIETY OF ENGINEERS.—At the 
annual meeting, Jan. 9, the following officens were 
elected: President, Col. Walter W. De Lacy, of Helena; 

Ist Vice-President, Albert B. Knight, of Butte: 2d Vice- 
President, J.8. Keerl, of Helena; Secretary and Librarian, 


ENGINEERING NEWS. 


F. D. Jones, of Helena; Treasurer, A. 8S. Hovey, of Helena 
Trustee, Ellictt H. Wilson, of Butte. 

CONNECTICUT ASSOCIATION OF CIVIL ENGI 
NEERS AND SURVEYORS.—At the annual meeting on 
June 12 officers were elected as follows: President, A. P 
Augur, of Middletown; Vice-Presidents, W. F. La Forge 
and W, G. Smith; Secretary and Treasurer, A. R. Wads- 
worth, of Farrington. Mr. Augur, in his address, re- 
viewed the engineering work done in the state during the 
year; and a paper on “Sewage Disposal’’ was read by Mr. 
T. H, McKenzie. 

ENGINEERS’ CLUB OF PHILADELPHIA. — 
Annual meetibg of Jan. 6.—President Wilfred Lewis 
in the chair; 69 persons present, including six visitors. 
The President read the annual address, in which he 
referred to the notable growth in the prosperity of the 
club during the year, and proceeded to review the pro- 
gress and activity of the engineering profession during the 
same period. The Board of Directors reported a very 
marked increase in the attendance at the meetings. This 
increase has amounted to nearly 100¢ since the policy of 
issuing advance copies or abstracts of papers was adopted. 
Four numbers of the proceedings were issued during the 
year by the publication committee of the present board, 
and a fifth early in January. Important improvements 
have been made in the club house, including the introduc” 
tion of a telephone. Forty-seven active and 3 associate 
members were admitted, and the resignations of 2i active 
and 3 associate members were presented and accepted 
during the year. The total number of members of all 
classes at the end of the year was 421. Over $300 have 
been subscribed to the fund for establishing an engineer- 
ing headquarters and engineering congress at the World's 
Fair in Chicago in 1893. The amount is still in the treas- 
urer’s hacds, the committee not deeming it advisable as 
yet to turn over any portion of it tothe executive com- 
mittee. The treasurer’s report showed a marked improve- 
ment in the financial condition of the club during the 
year. 

The tellers of election reported that the officers elected 
for the coming year are: President, James Christie; Vice- 
Presidents, Frederick H. Lewis, Pedro G. Salom; Secre 
tary, John ©. Trautwine, Jr.; Treasurer, T. Carpenter 
Smith; Dtrectors, John E. Codman, George V. Cresson‘ 
Strickland L. Kneass, Wilfred Lewis, H. W. Spangler, 
and David Townsend. 

After adjournment Mr. James Christie, President-elect, 
vriefly addressed the members present and urged united 
efforts in behalf of the club during his coming administra- 
tion. John C, Trautwine, Jr., Secretary. 

ENGINEERS’ CLUB OF ST. LOUIS,—At the meeting 
on Dec. 16, the following officers were elected: President, 
J. B. Johnson; Vice-President, B. L. Colby; Secretary, 
Arthur Thacher; Treasurer, C. W. Melcher: Librarian, 
R. E. McMath; Directors, George Burnet, B. H. Colby; 
for Board of Managers’ Association of Engineering Socie 
ties, J. B. Johnson, J. A. Laird. The club has now 1 hon- 
orary, 131 resident and 41 non-resident members. The fol- 
lowing papers have been promised for the current year : 

“The Recent Survey of St. Louis, Its Methods and Re 
sults,” B. H. Colby; “Pollution of Hudson River,” Prof. 
c. C. Brown; “The Progress of Mapping in Missouri,” 
Artbur Winslow; ‘“‘“Method and Results of Precise Level- 
ing,’ O. W. Ferguson; “Elements Involved in Rapid 
Transit,’ B. F. Crow; “The Construction of Electric Rail- 
way Power Stations,” B. J. Arnold; ‘Maximum Stress in 
Draw Bridges,” Prof. M. A. Howe; ‘An Inclined Cable 
Railway for Transferring Freight Cars between the Up- 
per and Lower Yards of the Western Cable Railway Com- 
pany,’ Edward Flad; “Steam Generators with Hydro- 
Carbon Fuels,’ Dr. Wellington Adams; “Steam Shovels 
and Steam Shovel Work,” E. A. Hermann; “Notes on the 
Harcuvar Pipe Line,” Frank Nicholson; ‘Tunnel Timber- 
ing in Soft Ground,"’ Fred W. Abbott. 

NEW ENGLAND RAILROAD CLUB,—At the meetin 
on Jan. 13, Mr. J. L. Speirs, of the Rhode Island Locomo- 
tive Works, and Mr. F. W. Dean, read papers on “ Loco- 
motive Boilers.”” We reprint them in another column. 
Messrs. Chas. W. Sherburne, Chas. Richardson and Or- 
lando Stewart were appointed to nominate officers for 
election at the March meeting. The subject for discus- 
sion at that meeting will be “ Freight Car Trucks.” 

DENVER SOCIETY OF CIVIL ENGINEERS,.—At 
the meeting on Jan, 12 the following officers wete elected: 
President, John S. Titcomb; Ist Vice-President, K. A. 
Wilson; 2d Vice-President, Wm. Ashton; Executive 
Committee, Geo. G. Anderson, Prof. P. H. Van Diest and 
Thomas Withers; Secretary and Treasurer, Geo. H. An- 
gell. The society has had a prosperous year. 

CANADIAN SOCIETY OF CIVIL ENGINEERS.— 
The annual general meeting opened on 12th inst. ai 
Montreal, Mr. John Kennedy in the chair. After the 
reading of the minutes of the last annual meeting, and 
the appointment of scrutineers of the ballot for the elec- 
tion of officers, Mr. T. C. Keefer moved the following 
resolution: 


That the Canadian Society of Civil Engineers respect - 
fully recommends to the government of Canada that no 
more locks be constructed upon the St. Lawrence canals 
with the length of chamber established by the Canal Com- 
mission in 1871, bat that this lengch should be increased 





Jan. 23, 1892. 





in modern specimens of naval architecture, as established , 
without reference to locks upon the upper lakes and upon 
the ocean, 

{The present enlargement is being made with locks 
15 ~ 270 ft., or Lin 6.—Ed.] 


In the evening a conversazione was held in the 
new Workman building, McGill College, and considerably 
over 700 guests were present. On the 13th the Gzowski 
Medal was awarded to Mr. D. H, Keeley for his paper on 
‘*Developments in Telegraphy.” The resolution of Mr. 
Keefer, asking the Government to lengthen the locks in 
the construction of the St. Lawrence canals, was adopted 
without discussion. 

Action on the circular of the International Engineers 
Congress of the World’s Columbian Exposition was re- 
ferred to the council, on the understanding that the 
meeting is of opinion it is inadvisable for this society to 
take part therein upon the basis proposed in the circular. 

Prof. Bovey moved, seconded by Mr. Butler: 

‘That a committee be appointed consisting of Messrs. 
Hannaford, Kennedy, St. George, Peterson, Rusk, Ruttan, 
Boswell, Murphy, and the mover and seconder, to re- 
port upon the standard system of testing, and also the 


results of tests upon Canadian and foreign cements, at 
the next annual meeting.” 


The resolution was agreed to. 

The contest for the presidency brought a very large vote. 
The scrutineers appointed to canvass the ballots for 
candidates for office reported that the total number of valid 
ballots was 212. Three ballots were thrown out as wholly 
bad, 12 were not counted for president, nor 41 for the 
council. The vote was as follows for president (there 
was no contest for the other offices): John Kennedy, 133 
EK. P. Hannaford, 67. 


AMERICAN SOCIETY OF CIVIL ENGINEERS —The 
annual meeting was held in New York, Jan. 20 and 21. 
The business meeting on Jan. 20 was held ina building 
nearly adjoining the Society House,and which was former- 
ly used asachapel. The president, Mr. Octave Chanute, 
occupied the chair, and there was a good attendance of 
representative members. 

The first business was the reading of the report of the 
Committee on Uniform Standard Time by Mr, Sandford 
Fleming, Chairman of the Committee. The report stated 
that the work of the committee was drawing toa close, 
and reviewed the work done and the progress of the move- 
ment since the committee was first appointed in June. 
1881, showing a very widespread progress, with uniformly 
successful and satisfactory results. During the past year 
there has ‘been a very marked advance in Europe. The 
late Count von Moltke, in a speech to the German 
Reichstag in March, 1891, referred to the advantages of 
this system, stating that there were then in use in 
Germany five standards of time, besides those encountered 
at the frontiers, and he recommended the adoption of the 
15th meridian east of Greenwich. Belgium is among the 
latest countries to adopt the system (Eng. News, Dec. 26, 
1891). Austria adopted it in August, 1891, and Baden, 
Bavaria, and other German states will adopt it in May, 
1892. The strange opposition hitherto manifested by 
France shows signs of weakening. 

The report was accepted and the committee continued 
with thanks for its very valuable work. Ata later stage 
of the proceedings Mr. Fleming said that he thought the 
time had come for some definite initiative step to be taken, 
and on motion of Mr, Egleston a resolution was adopted 
to the effect that such steps be taken as the committee 
may deem necessary to invite the railway companies of 
the United States, Canada and Mexico to adopt the new 
24 hour notation on Oct. 12, 1892, the 400th anniversary of 
the discovery of America. 

A progress report of the Committee on Domestic Water 
Supply was then presented by Mr. A. Fieley. The com- 
mittee believes that the desired results as to the thorough 
investigaticn of water supplies, involving analyses of 
water, meteorological observations, etc.,can only be at- 
tained by interesting other parties in the formation of a 
general association covering the entire country, so that 
observations may be made in all parts for record and com- 
parison. Mr. Fteley stated that the idea of the committee 
is that the society can only agitate the question and bring 
the parties most interested into communication with one 
anotLer. Steps are being taken in this direction, and it 
was suggested that water companies might be asked to 
appoint a committce of their own to investigate and re- 
port. The committee was continued. 

The secretary announced the award of the Norman 
medal to Mr. John N. Freeman for his paper on “The 
Nozzle as an Accurate Water Mete?,”’ and the award of 
the Rowland prize to Mr. W. H. Burr for his paper on 
“The River Spans of the Cincinnati & Covington Bridge.” 
The committee on the award of the Rowland prize also 
highly commended the paper by Mr. J. Foster Crowell on 
* The Oakley Arch.” 

The next business was the consideration of the place for 
the annual convention. The highest number of votes re- 
ceived was 26 for Chicago, the next being 20 for Boston, 
but as Chicago will in all probability be selected next 
year, it was not considered for thé pjesent year. After 
some discussion astothe merits of various places sug- 
gested a vote was taken of the sense of the meeting, which 
resulted in favor of Fort Moaroe, Va., but the matter was 
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report of the Board of Direction was then read, and an 
abstract of this is given further on. Mr. Chanute 
read a letter inviting members who may be in 
Europe to attend the Fifth In-ernational Congress on 
Internal Navigation at Paris in July. A 1esolution was 
passed that the incoming president should answer the 
letter officially and that the Board of Direction should 
issue information and papers relating to the Congress. 
Three papers by American engineers are to he presented : 
“Towing.” Mr. John Bogart; * Water and Rail Trans- 
portation for Commercial Purposes,” Col. Merrill; “ Im- 
provement of River Mouths and Harbors,” Mr. E. L. 
Corthell. The last meeting of the Congress was held in 
England in 1890 (Eng. News, Aug. 30, Sept. 6, 1890). 

Some information was then presented in regard to the 
arrangements for an international engineering congress 
and to provide engineering headquarters in Chicago dur- 
ing the World’s Columbian Exposition in 1898. There is 
to be a separate congress of engineering, forming one of a 
series of congresses now being arranged for by the World's 
Fair Auxiliary, which will provide rooms and bear the 
cost of printing, etc. For the anticipated expenses the 
reasonable share of the society has been put at $3,000. and 
circulars have been issued requesting subscriptions. So 
far only 88 subscriptions have been received, aggregating 
$816, and others are therefore requested in order 
that the proper arrangements may be carried out. 
There will be seven divisions of engineering, the 
arrangements for which have been assigned to the lead- 
ing societies as follows: A, civil engineering, American 
Society of Civil Engineers; B, mechanical engineering, 
American Society of Mechanical Engineers; C, mining 
engineering and, D, metallurgical engineering, American 
Institute of Mining Engineers; E, electrical engineering, 
American Institution of Electrical Engineers; F, military 
engineering, officers of the U. S. Army; G, naval and 
marine engineering, officers of the U. S. Navy. 

The report of the tellers appointed to canvas the ballot 
for officers was then read, as given further on, and after 
a few remarks by Mr. Mendes Cohen, the new President, 
a recess was taken for lunch. 

The first business after the recess was the presentation 
of a brief progress report of the Committee on Units of 
Measurement by Mr. T, Egleston. The committee was 
continued. A preliminary progress report of the Com- 
mittee on Uniform Methods of Tests of Materials Used in 
Metallic Structures was then read by Mr. Dagron, Secre- 
tary of the committee. Circulars have been issued to a 
number of engineers, iron and steel works, bridge 
works, etc., asking for answers to a series of ques- 
tions relating to the tests of cast iron, wrought iron, 
sveel and cast steel, and the results have been 
tabulated as far as possible, but in many cases the 
replies have been of a very divergent character. The 
committee is keeping in touch with foreign committees 
charged with similar investigations. The report was ac- 
cepted, the committce continued, and the Board of Direc- 
tors requested to set apart a date for the discussion of the 
report. Mr. Cartwright, in discussing the report, said he 
did not consider uniform methods of tests of much value, 
as the results depend so largely upon the manipulation 
and may therefore be very divergent. Mr. R. Moore sug- 
gested that tests should be made of the raw material and 
again of the finished shapes. The Committee on Rail 
Sections merely reported progress and was continued. 
The meeting then adjourned. 

At the evening meeting Mr. Robert Moore gave a de 
scription of the elevated railway of the St. Louis Mer- 
chants’ Bridge & Terminal! Railway, at St. Louis, Mo. It 
is a double track, plate girder deck structure, connecting 
with the new Merchants’ Bridge over the Mississippi 
(Eng. News, Dec. 21, 1889), and is built for a considerable 
portion of its length along the levee. The spans are from 
28 to 9 ft. The posts are built of two latticed channels 
and reach to the level of the top of the girders. When 
two are in place they are spread apart to allow of the 
transverse plate girder being dropped between them, and 
the four longitudinal girders are then put in place. The 
girders are 6 ft. c. toc. on tangents, and as much as 8 ft. 
c. toc. on curves. The work was done by the Phenix Lron 
Co., and 6 spans could be erected per day. The foundatiors 
were of concrete masonry with four anchor bolts to each 
post. These bolts were generally 7 ft. long, but some- 
times 12 or 14 ft. The lower ends were threaded. In 
some cases the bolts had to be let into the solid rock 
ledge, anda packing of cement, like stiff grout, tamped 
in, was found the best in regard to holding power. The 
two outer girders are carried on brackets riveted to the 
posts, the other two being carried on brackets ‘riveted 
to the transverse girders. The heaviest grade is 0.8%, com. 
pensated for curvature. The sharpest curve is about 14° 
and is spiraled. The structure is designed for two 
engines of 104 tons each, with 30,000 Ibs. on each 
of four driving axles. The track is laid with 67-ib. rails 
on oak ties, 7 x 7 ins, on tangents, and 8 X 8 ins. or 9 x 9 
ins. on curves, owing to the wide spacing of girders. The 
rait joints are square, and spliced with angle bars and four 
bolts. On curves the outside rails are clevated by yellow 
pine raising blocks under the ties. There are inside and 
outside white pine guard rails, bolted to every other tie, 
the inner and outer guards being bolted to alternate ties. 


‘apart in the clear. 


The inner guard rails are 5 * 7 ins., are7 ins. from the 
rail, and are faced with an angle iron 3 « 3 ins., fastened 
by countersunk screws to the guard rail and by vertical 
lag bolts to the ties. The outer guard rails are 6 - 
13ins. from the track rail. 


8 ins., 
The ties are spaced 6 ins. 
The rails are secured by spikes, but 
Bush interlocking bolts are used on the curves. After 
this Mr. G. H. Blakeley and Mr. T. E. Brown described 
the viaduct and the Otis hy dranlic elevators forthe North 
Hudsoa Co. Ry, at Weehawken, N. J. (Eng. News, 
Jan. 17, 1891). “Noth of these papers were illustrate? by 
stereopticon views. 

The following is the list of officers elected for the 
current year, and is unusually long, this being the first 
election under the new constitution: 

President, Mendes Cohen, Baltimore, Md. 


Vice-Presidents for two years, Samuel Whinery, Cincin 


nati, O.; Charles B. Brush, New York. 

Vice-Presidents for one year, Samuel M. Gray, Provi- 
dence, R. 1.; John MacLeod, Louisville, Ky. 

Directors for three years, Wm. P. Craighill, Baltimore 


Md.; Desmond FitzGerald, Brookline, Mass.; Abraham 
Gottlieb, Chicago, Il.; Benjamin M. Harrod, New Orleans, 
La.; Leffert L. Buck, New York; John Thomson, New 
York. 

Directors for two years, Theodore N. Ely, Altoona, Pa.: 
Robert Moore, St. Louis, Mo.; P. Alex Peterson, Mon 
treal, P.Q.; Robert L. Read, Cincinnati, O.; George W. 
McNulty, New York; O. F. Nichols, Brooklyn, N. Y. 

Directors for one year, Estevan A. Fuertes, Ithaca, N. 
Y.: Albert B. Hill, New Haven, Conn.; Edmund T. D. 
Myers, Richmond, Va.; James D. Schuyler, San Diego, 
Cal.; Charles H. Myers, New York; John G. Van Horne, 
New York. 

Secretary, Francis Collingwood, New York. 

Treasurer, John Bogart, New York. 

The report of the Board of Direction, above referred to, 
had been printed in advance and copies were distributed, 
which was a much better arrangement than the reading 
of the written reports as formerly. The financial state- 
ment was very much more detailed than the sta*ements 
issued with any previous reports, and this is one of the 
satisfactory resulis of the new constitution. We give 
only a few notes from the report here, but we shall give a 
full abs tract of it in a later issue. 

Report of the Board of Direction. 


On Jan. 1, 1892, the membership stood as follows: 
Res. Non-Res. Total. 
Honorary meinbers itweraace Le 1 5 
Corresponding members... . 3 3 
Members... acer iduiccs sce 918 1,108 
Associate members............---- 9 410 “49 
Associates........ > AS --- 9 44 6&8 
Tia hecvecuresntes ‘ caoa ae 162 21 
oe ca al Ot .-. 281 1, 167 L 449 
Fellows, 4, of whom 5 members are included above, 
Re re ee 49 
Subscribers to the building fund, 140, of whom 8 are 
entered in some one of the classes above, and 19 are 
COON Mises 5 oa bee Be ee Bhd bcee di Goacurae 
‘Total connected with the society, Jan.1, 1892..... 1,536 
Total connected with the society, Jan. 1, 1891..... - 1,455 
The additions during the past year have been: 
ST TOMI Go ved caivecete 66s Vics cece: es ; 
BN ioe di ndtscusdces: deck idetedcnndes 6 
Nai. id icin. ines ck bh SEAVASs Oe debapscods 49 
Associates . kage 3 aciceidces Gaucedseeecke 10 
I aah Ee ceeeR Gah hc kacd oddan (Sdnecubetehseieewde 6 
a te eter ee cae cheb eran auc eaeees 1 
asl 53 ies dns ct den v dds cdtbnesindin 156 
The losses during the year in each class have been: 
ge dn a ee 2 
Members died, 12; resigned, 10; dropped for nonpay- 
I I tina iss on chbsccunsind iadadhenccts B2 
Associates died, 2; dropped for nonpayment of dues, 3; 
Sy Cr OE oa oan Sak weck Reh cee cee 
Juniors died, 0; resigned, 2; dropped for nonpayment 
of dues, 4; transferred to member, 7; transferred to 
associate member, 17........ GS Vee tectbdees pueeiis« 303 


IN Si cece els die, s dm ee encbinnen 
Totals: Deaths, 19; resignations, 12; dropped, 17; 
transfers, 24; total 7 


ew has been an addition of 156, and a loss of 75, mak- 
the actual net increase for the year, 81. On Jan. 1. 
#01, there were 29 applications for membership pending: 
213 8 lications have been received during the year; 52 
candidates have been elected members. of whoa. 3 wire 
transferred from associates,and 7 from juniors: 54 can- 
didates have been elected as associate members, of whom 
17 were transferred from juniors; 10 candidates have been 
eleeted ; 36 candidates have been elected ju- 
niors; J ate has been elected fellow. Applications 
now pending, 73, of which 30 are now before the society 
on the current ballot and blue lists. 
. eee has 4 we. by death caries re term os 
y t report, 2 honorary members—Moncure n- 
son and Sir John Hawkshaw; 12 members—Addison 
Connor, Charles E. Fogg, John’ M. Goodwin, Julius E. 
Hilgard, Arthur Macy, Col. Wiliiam EK. Merrill, samuel 
H. Miller, d. Alvert onroe, Richard Potts, Samuel B. 
R mes R. Wardlaw and Arthur Owen Wilson ; 2 
associates—John Lockwood and Edward Wheaton 
fellows—A. P. Cochran,John Lawler and Williara L. Scott 
During the 0 yon. nning Dec. 1, 1890, 20 meetings of 
the society ha , at whic! a satere have been 
read, which Seen been discussed either orally or in writ- 
ing oe 235 persons. These have been printed in 12 monthly 
numbers, covering 1,227 pages. illustrated by 219 cnts and 
178 plates. The mgs, containing minutes of meet- 
i _— annual list = members, etc., have covered 
There have also been issued an index to — 
i. to eo of the maractians (inclusive), covering 27 
pages, and the annual catalogue, with the Senetitniee, 
etc., of 134 pages. 


The Library Committee applied to the Board of Dire: 
tion for the sum which cal probably be saved on the 
postage account, for the increased maintenance of the 
library, and $850 have been appropriated. In addition to 
this Messrs. Chanute, Wallace and Breithaupt, who were 
awarded the Kowland prize for their paper on the Sibley 
Bridge, elected to return the amount of the prize into the 
hbrary fund, and a set of the Century Dictionary was pur 
chased with the money s9 given and a small additional 
sum. The expenditures from this appropriation have been 
for the Century Dictionary, a set of the Encyclopedia 
Britannica, and completing files of current technical 
papers and binding them, and unbound transactions of 
of engineering and technical societies; also in binding 
such books as were in danger of damage. There are 
now about 15,000 volumes and pamphlets in the library 

Report of the Treasurer. 
Receipts 


Balance on hand Dee. 31, 8) ‘ $2,56).36 
Entrance fees $3,125.00 
Current dues 17,217.50 
Past dues ‘ ..-. 3,178.42 
Dues for year beginning Jan. 1, 1892..... 4,533 45 
Sales of publications 1,374.07 
Certificates of membership 140.25 
Advertisements 1,396.00 
Interest 1,045.57 
( ‘ompounding “due Ss 575.00 
Fellowship fees 250.00 
Other sources WATS 

32.887 01 

Total . $95,492.37 

Disbursements. 

Interest on mortgage $80) .00 
Taxes..... $34.00 
Publications 12,330.17 
Stationery and printing . 1272.2 
Postage...... : 1.484. 48 
Library Pais 2,041.6 
Salary of Secretary 2.000.060 
Convention and annual meeting 1,575.8 
PONE. osice, ecnsscccccceeescesecs 660.00) 
House supplies and furniture 447 86 
Fuel ; 249 50 
Water. . jean : 18.00 
Gas... ; 167.59 
Certificates of membership 74.75 
Insurance.... 49.40 
Norman me dal and Rowland prize 121.55 
Treasurer's books, accounts, collec tions 1,200.00 
Work of committees.. 203 80 
Repairs and betterments, society house. 597.92 
Other expenditures. neaeiee cael 507.98 
Current business......... 2,114.30 


$29,791.79 
Balance in hands of 


Secretary for current expenditures. $1,000.00 
In bank and trust company and a 
hands of Treasurer ve . 4,660.58 ' 
— 5,660.58 
$5,452.37 


COMING TECHNICAL MEETINGS, 


CENTRAL RAILWAY CLUB OF BUFFALO, 
Jan, 27. Secy., Jas, Macteth 
ILLINOIS tO IBTY ENoINEERS AND SURVEYORS 


Jan, 27 to 29 Grand Pacific Hotel, Chicago, Seey., 5. A. 
Bullard, Springfield 

CIVIL ENGINEERS’ SOCIETY OF ST, PAUL, 
Feb. 1. Seey,. C. L, Annan, 


ENGINEERS’ CLUB OF KANSAS OITY, 
Feb, 1 Baird Building. Secy,, H. Goldmark. 
WESTERN SOCIETY OF ENGINEER, 
Feb, 3. Seoy,, J, W. Weston. 230 La Salle St. 
ENGINEERS’ CLUB OF ST, LOUIS, 
Feb. 3, Seey., Arthur Thatcher. Odd Fellows’ Building, 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
Feb, 3. Secy.. ¥. Collingwood, 127 East 23d St., 
ENGINEERS’ CLUB OF MINNEAPOLIS, 
Feb. 4. Public Library Bidg, Secy., F. W. Cappelen, 
ASSOC LATION OF CIVIL ENGINEERS OF DALLAS, 
Feb, 5, Secy.. E. K, Smoot, 803 Commerce St, 
CIVIL ENGINEERS CLUB OF CLEVELAND. 
Feb, 5, , A. H, Porter, 50 Euclid Ave. 
TRCHNICAL SOCIETY OF THE PACIFIC COAST, 
Feb. 5, Seoy., O, von Geldern, 819 Market St,, San Francisco, 
SWEDISH ENGINEERS’ CLUB, 
Feb. 6, Seey., P. Valentine, At 231 Union St., 
646 North 10t St., Philadelphia. 
ENGINEERS’ CLUB OF PHILADELPHIA, 
Feb, 6, 1122 Girard St. Secy., J. UC, Trautwine, 
NORTILWES1. RAILROAD CLUB, 
Feb, 6, Unten Station, St, Paul, 
ATLANTA SOCIETY OF CIVIL ENGINEERS, 
Feb. 9, BSeov., Parker N, Black, Capitol Block, 
NORTHWESTERN SOCIETY OF ENGINEERS. 


, Chicage, 


New York, 


Brooklyn, and 


Feb. 9, Occidental Block, Seattle, Secy., E, H. Warner, 
NEW ENGLAND RAILROAD CLUB, 
Feb. 10. United States Hotel, Boston, Secy., F. M. Curtis, 


“Locomotive Boilers and Their Attachments,” 
ENGINEERING ASSOCIATION OF THE SOUTHWEST. 
Feb. 11, Secy., O. H. Landreth, Nashville, Tenn. 
TECHNICAL SETY OF NEW YORK. 
Feb, 1%, 194 Third Ave, “Boiler Pla»t.’’ 
DENVER SOCIETY OF CIVIL ENGINEERS. 
Feb. 11. Secy., Geo. H, Angell, Jacobson Block. 
WESTERN RAILWAY CLUB. 
Feb, 16. Rook Building, Chicago, Sec H. Marshall, 
ENGINEERS’ SOCIETY OF WESTERN P LeNeY LVANIA, 
Feb, 16, Secv.. J. H. Harlow, Pittsburg. Pa, 
BOSTON SOJIETY OF CIV IL ENGINEERS. 
Feb, 17. Secy., 8. E. Tinkham, City Hall. 
© ANAbiAn SOCIETY OF CIVIL ENGINEERS. 
Feb, , U, H, McLeod, Mentreal, P, Q. 
ENGINEERS’ c LY B OF CINCINNATI. 
Feb. 18 a F. Wilson, 
SCANDINAVIAN. ENGINEERING SOCIETY OF CHICAG« , 
Feb. 18. Secy., T. G. Pihifeldt, 113 Adams &t, 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB. 
Feb. 18, At Atlanta. Ga, Senr-> F, A. Charpiot, Maron, Ga, 
NEW YORK RAILROAD CLUB 
Feb. 18. 
WORTH WES! TERN TRACK AND BRIDGE ASSOCIATION, 
Feb, 19. Union Station. St, Paul, 
MONTANA SOCIETY OF CIVIL ENGINEERS. 
Feb .. Secy., F, D. Jones, Helena, 
AMERICAN 80. [IKETY OF MECHASBICAL ¥NGINEEBSs, 
May 16 to 2%, San Francisco, Cal, Seey,, F, KR, Hutton, 19 
W, 2}st St,, New York, 
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SUBSCRIPTION RATES: one yar, $5.00; 6 monthe 
$2.50; 4 montha, $2.00; single copies, 15 centa, To all 
foreign countries in the Postal Union, add $2.08 to abore 
prices for postage. Subscribers can have the mailing 
cuddress of their paper changed as often aa thev desire. 
Sond both the old and the new addresses, No club rates 
allowed, 

The date when the eubacription expires ia on the ad- 
dress label on each paper, the change of which toa suhse- 
quent date becomes a receipt for remittance, No other 
receipt ia sent unleas requested. 

ADVERTISING RATES, 2 cents per line agate 
measure, Schedule sent on requeat. Changes of ad- 
vertizementa must be in hand on Tuesday afternoon: new 
advertisement’, Wednesday afternoon; transient ad- 
vertizsementr, not later than Thursday noon, The last 
pages go to press early on Friday, and we shall be obliged 
if subscribers who fail toreceive their payers promptly 
will notify ua without delay. 


‘The Morning Call,” San Francisco, Jan. 12, under 
the head of ‘‘ Engineering Notes,” reprints nearly a 
column of items gleaned verbatim from the two 
preceding issues of Engineering News. We ap- 
prove of the good judgment of our contemporary; 
but can not help hinting that it would have been 
more courteous had the source of information been 
acknowledged. As a business “tip” we would re- 
mind the “Call” that Engineering News has many 
readers on the Pacific Slope. 


_——_— -9--——— 


The readers of this journal, though few of them 
are themselves politicians, have in one way or an- 
other a good deal of influence upon politicians and 
political matters, if they choose to exercise it, espec- 
iaily on questions affecting the management of pub- 
lic werks. We feel justified, therefore, in asking 
every one of them to read and remember the facts 
in Mr. Moore's admirable paper on Municipal Engi- 
neering in St. Louis, whioh is published in another 
column. It is not long and itis not dull. It will 
be found a refeeshing kind of reading, as showing 
that some things are well managed and well done, 
even in our city administration, which is the worst 
blet on our political methods, Itis only a question of 
time when the public works of all our cities will be 
managed in the same sensible and effective way 
that is followed in St. Louis; and every engineer, 
and every public-spirited man, should do what he 
can to hasten the coming of that happy day, by at 
least knowing and spreading the knowledge of what 


has been actually achieved in St. Louis. The scurvy 


politicians of that city have not ceased to “kick” at 
the pure and ncn-political management of its public 
works: and occasionally they have scored some 
slight suecess, as in a recent incident which we 
might mention but will not. But as a whole, the 
system is so deeply seated in the confidence and re- 
spect of the public, regardless of party, that it will 
not easily be upset, but rather grow stronger with 
age. 


een 





The nature of the error made by a contemporary 
which undertook to declare that the Providence & 
Worcester R. R. had no block system, “but only a 
system of station protection,” will be apparent 
from a map and note which appears in another col- 
umn, accompanying a letter from the Chief Engi- 
neer of the road. It was evidently supposed that 
because the electric current was not carried through 
all the rails of the track, but only through about 
half of it, leaving the remaining half, ¢. e-, certain 
parts between stations, without any current through 
the rails themselves, therefore the block signal sys- 
tem itself could not be complete and continuous, 
Such a notion could only arise from a very imper- 


fect knowledge of the system, however. So far is it 
from being true, that it is only necessary to have 
the current passing through a single pair of rails 
at the beginning and end of each of the alleged “‘sta- 
tion.protection” sections (those shown in black on 
map on another page) to have a complete and perfect 
automatic block signal system. The fact that, in 
addition to this, the electric current is actually car- 
ried through nearly half the entire length of the 
track adds nothing to the perfection of the block 
system. It merely adds toit a further protection 
against open switches, trains broken in two, etc., 
which is usually obtainable only by interlocking 
plant; and protection against broken rails and hand 
cars or other obstructions on the track which is not 
otherwise obtainable at all. It was naturally and 
wisely concluded that there was no use of protecting 
against open switches on sections where there were 
no switches, and that the automatic protection 
against broken rails or hand cars was not soim- 
portant but that it could be dispensed with on short 
sections between stations. 

We hold it to be entirely pardonable for any man 
or journal] to fall into error; but it is not so pardon- 
able that it should declare the truthful statements 
of another to be false without taking some slight 
precautions to make sure that they are false, 
as, for instance, by making prior inquiry of some 
officer of the road. Especially is this true when the 
error is of a nature to block the progress of a needed 
reform, as it emphatically was in this case. We 
shall, therefore, look with confidence to see a re- 
traction of this error, and a statement of the real 
facts, in an early issue of our contemporary. 


—_———__»- 





We devote a considerable portion of our space in 
this issue, as in our last, to an abstract of the excep- 
tionally valuable report of the Statistician of the 
Interstate Commerce Commission. In later issues 
we shall take occasion to review more at leisure, and 
with more available space, some of the many im- 
portant and interesting facts which can be deduced 
from these records. They are a vast advance upon 
last year’s report, which was itself a great advance 
upon anything which had ever existed before. For 
the first time we now have national railway statis- 
tics worthy of the name, and it is no small satisfac- 
tion to observe that they are in some important 
respects in advance of those published by any 
other country. The most important of ail 
advances in this report is the subdivision of 
the United States into groups, so that comparative 
tendencies in various sections of the country can be 
easily studied. Such a subdivision we have often 
urgently recommended, and we are gratified to be- 
lieve that we were in some degree instrumental in 
causing this step to be taken, despite the great ad- 
dition to the labors of the statistical bureau which 
such subdivision involved. The preparation of these 
statistics isin able and faithful hands. It is to be 
regretted, as we said last week, that there is nota 
closer correspondence between the three diverse 
systems of subdividing the United States which 
now exist; but having growled our little growl over 
this unfortunate fact, it is but just to say on the 
other hand that after a series of years have made 
comparisons with past years possibile, there will be 
certain advantages in the minuter subdivision which 
the Interstate Commerce Commission has seen fit to 
adopt, and that the report otherwise leaves little to 
complain of. 


RAILWAY CONSTRUCTION IN 1891. 

The final detailed statistics of new railway track 
laid in the United States during the calendar year 
of 1891, which we present with this issue, show that 
the addition to the railway mileage of the coubtry 
auring the year will not vary much from the totals 
given in our advance summaries published three 
weeks ago. The figures given show that 4,053 
miles of railway track have been laid in 40 states 
and 3 territories, bringing the total mileage of 
the United States up to 171,044 miles. These fig- 
ures we believe to be substantially correct, and to 
cover the field as thoroughly as possible at the pres- 
ent date, at the same time premising that upon the 
final corrected returns there will doubtless be some 
changes in our totals. 

In connection with these statistics, we show in 
the accompanying mvp the location of the several 
lines of track laid during the year, together with 





the location of all track laid during the preceding 
five years. The tracklaying for the three years of 
1886-88, inclusive, has been combined and is shown 
on our map by one color in order to prevent the con 
fusion of colors resulting from the use of a different 
color for each year, but that of each of the other 
three years is shown separately. The map thus 
covers a period of six years, during which time 
there have been constructed 42,687 miles of railway, 
or 33.2 per cent. of the total mileage of the country. 
Placing the cost of the construction and equipment 
of this new road at the low figure of $30,000 per mile, 
these figures represent the cash investment of over 
$1,280,000,000 in new railway in six years, and an 
addition directly and indirectly of at least from six 
to eight times this amount to the nation’s wealth. 
The following table gives in a condensed form the 
matter graphically shown by our map: 
Table Showing by Groups of States Mileage of New 


Railway Constructed in Six Years, with Increase 
from Ene of 1885. 


Track 
Mile- laid, Track Increase 
age 1886-88 laid during in 5 years. 
atend inclu. ——-—-— ~~ ——-~-— 


of 1885. sive. 1889. 1890. 1891. T’tal. P C 
New England... 311 346 86 97 51 574 9.4 
BD sees oe ck 18,475 762 437 .392 529 2,121 11. 
No. Central .. . 31,502 3,967 687 619 479 5,752 18. 
So. Atlantic..... 12,167 2924 1,095 1,199 1,002 6,220 41 
Se. Central..... 966) 2,199 772 846 506 4,523 44. 
Southwestern .. 22,095 9,090 851 901 407 11,249 iv 
Northwestern .. 19,348 6,421 566 981 562 8,530 
PNOUG. 35540205 8,790 2,176 604 622 516 3,918 44.5 


128,357 27,835 5,092 5,657 4,(53 42,687 33.2 
[t will be seen from the table that the bulk of new 
construction has been in the South. The 18 states 
comprised in the South Atlantic, South Central and 
Southwestern groups have Jaid 21,796 miles, cr 51 
per cent. of the total amount of track laid in the 
United States during the six years covered by the 
tigures given—a remarkable and striking evidence cf 
the rapid development of thissection of the country. 
The South Atlantic States show the largest per 
cent. increase, 51.1 per cent., but are closely fol- 
lowed by the Southwestern with 50.9 per cent. 
The percentage of increase for the Pacific, North- 
western and South Central groups run very evenly, 
each having added a little over 44 per cent. to its 
mileage. For the other groups the increase has been 
less, as is but natural, considering their advanced 
industrial development as compared with the re- 
mainder of the country. The total increase for the 

United States is, as before stated, 33.2 per cent. 
Turning to the work of the present year, we give 
in the following table the mileage of new track laid 

by states and groups of states : 
Table Showing Mileage of New Railway Built in 
1891, by States and Groups of States. 
No. No. | No. No. 

Ces. lines. Miles. Cos, lines, Miles. 

New England — South Central States. 


=. 


4 


Ce 





i 
M6 seca 2 9 Mr iii iece 4 4 46 
TUE cakeenes 2 3 10 MOM .0 054: 0c ll 12 M45 
ds Sc as . a 20 | Ala........ ee ee 
Mass........ 2 2 8 Mcieevces. B 6 153 
PMbalcess Bu 1 -_ =- — 
_ —_ — Total... .25 2 d 
Tee... 8 Wie - een ates. 
ee “3 ; 
gp miaale States, Tae, «oes. $6 6) 
N.Y......-. 4 § 3 |ina. Ter....1 1 6 
N.J....0006 . OO TOR cn cases 1 ae. 185 
Pieces’ 21 37 300 Raines 1 1 1 
MB iicsss eens Bs gs eave 3 5 145 
Tota\.....% 3 sap |S: Mex.....1. 2 18 
North Central States. Total...... 22° 3% 407 
Ohio....... 12 16 156 Northwestern States. 
aide a> i. Ma csosinee eee 31 
4 19 | Minn........ oe: 
BBs <sccaseub N b 
Bib an cos.ecene ta oe ee a ae 
Whee... ees oe S. Dak... 2 $3 43 
Total......32 40 479 gies? sotene as 
South Atlantic States. Moat...... = ne ~ 
10 »=:191 Tete cies es a 
10 172 __ Pacific States 
8 106 | Wash....... 6 18 2 
8 2% |Idaho....... Pe 
il 231 TION: 6s Gane 8 3 48 
6 eo eS 
= — | Utab....... PHAg 81 
53 -1,€02 _- - 


Total... @ 516 

Grand total for the United States, 4,053 miles of 
track laid on 265 lines by 187 companies. 

As will be seen by our detailed list, the work of 
the year has been mostly on short branch and cci - 
necting lines, with a few important exceptions, 
and has been carried on by 187 companies on :65 
lines, making the average length of the lines con- 
structed 19.1 miles. This is especidily noticeable in 
the section of country best supplied with railway 
facilities, viz., the New England, Middle and North 
Central States, the average length of line for these 
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TRACK LAID IN 1891 


The above inciudes only main track, laid during each calend- 
ar year, on which regular trains are, or are to be run, to do busi- 
ness as common carriers of both freight and passenger traffic: thus 
excluding sidings, double tracking, lumber or mining roads not 
carrying passengers and motor roads carrying passengers but no 
freight, 
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three groups being 5.1 miles, 9.5 miles and 12.1 miles, 


respectively. The Northwestern States have the 
longest average length of line, viz., 24.5 miles and 
the South Atlantic States have the next longest, 
18.9 miles. 

For this as for previous years the greatest activity 
bas been in the three southern groups, over 47.2 per 
cent. of the total work done having been in these 17 
states. The other five groups, with the exception of 
the Middle States, which show a notable increase in 
activity, has each built about its usual percentage of 
the total. 

The State of Georgia, which for the years 1889 and 
1890 heads the list in the amount of new railway 
built, falls to second place in 1891, the State of Penn- 
sylvania having laid 69 miles more track during the 
year. Among the other states which have a large 
mileage of new work to their credit are Washing- 
ton, 221 miles; North Carolina, 220 miles; Virginia, 
191 miles, and Montana, New York and West Vir- 
ginia, with 188 miles, 173 miles and 172 miles re- 
spectively. No track was laid in the states of Dela- 
ware, Connecticut and Mississippi, or the territory 
of Arizona. The State of Kansas, which laid 1,526 
miles in 1886, 2,102 miles in 1887, and 508 miles in 
1888, laid only 1.39 miles in 1891. Among the other 
states which have laid small amounts are Maryland, 
3 miles, and Rhode Island, 4 miles. 

While the work of the year bas been confined 
largely to the building of short branches and connec- 
tions, there have been a number of unusually impor- 
tant lines completed. Probably the most important 
of these are the extension of the Lehigh Valley Ry. 
to Buffalo, N. Y.,a distance of 101 miles, and the 
Trenton Cut-off of the Pennsylvania R. R., 45 miles. 
Both will be double track lines when completed, but 
as yet only a single track has been laid. The tirst men- 
tioned line will give the Lehigh Valley Ry., which 
now leases trackage rights over the New York, 
Lake Erie & Western R. R. into Buffalo, an inde- 
pendent line into that important lake port, and in 
connection with the proposed extension into Phila 
delphia, which is very likely to be built within the 
next few years, will give the company a strong com- 
peting line for through traffic from the West to the 
seaboard. The Trenton Cut-off of the Pennsylvania 
R. R. was built, in accordance with the policy of 
that company, to provide, as far as possible, sepa_ 
rate lines for through and local traffic, to furnish an 
independent line for the through traffic to New 
York and other northeastern cities, and thus save 
the loss of time occasioned by the necessary switch- 
ing delays in Philadelphia. Among the other nota- 
ble lines are the completion of the South Bound R. 
R. between Savannah, Ga., and Columbia, S. C., 127 
miles of which were built this year; the extension 
of the Seaboard Air Line system toward Atlanta, 
Ga , 9 miles, and the completion of 162 miles of the 
Pacific extension of the Great Northern system, this 
last being the longest line constructed during the 
year. 

Considering the country as a whole it is seen that 
work has been far less active than for several years 
heretofore. As stated, however, in connection with 
our summaries published three weeks ago, it bas 
probably been fully as active as the best interests of 
the country will warrant. The prospects for the future 
as nearly as we can judge we noted at that time. 
We shall consider the matter at length in connection 
with our forthcoming map showing the prospective 
railway construction for 1892, 

In addition to our statistics of new railway con- 
struction in the United States we have also collected 
figures of the progress of work in the Dominion of 
Canada. While, owing tc the difficulty in obtaining 
complete returns from some of the companies, we 
claim no such correctness for these figures as for 
those covering the United States, we think they are 
substantially accurate. Accordin g to the figuresthe 
work of new construction is distributed as follows: 





Province. No. cos. No. lines. Miles. 
RR sd cits dldwadesine opm coo 4 68 
AMER. i cicewepecrsaes sec +i ‘oe 6 69 
WHRBIBOOR. 655 oan cecsccccvess senna 2 : 33 
Northwest Territory..........--.- 2 2 152 
British Columbia................++ 1 3 65 
New Brunswick............ easpaee 1 1 12 
Waves BOOUER. co ccccc ce ccccccccevece 3 3 as 

Osis sds icing ee vodapicaan 4 21 438 


On June 30, 1890, according to the Government 
reports, there were 13,356 miles of railway in 
Canada, Estimating the mileage complete in the 
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last six months of 1890 and adding this, together 
with the 438 miles built this year, to this total, the 
present railway mileage 14,100 
miles. 


is approximately 


OWNERSHIP OF AMERICAN WATER-WORKS. 

Those who attended the earlier meetings of the 
American or New England Water-Works Associa 
tions will remember that a favorite subject for dis 
cussion was the relative advantages of public 
private ownersbip of water-works. In later years 
the subject has not been so much discussed by these 
bodies, possibly because it bas been seen that neither 
side has been making converts, actual connection 
with public or private works being more forcible 
than arguments. 

Only a few years ago even the total number ol 
water-works was not known, and the ownership 
still less completely. In collecting information for 
the ** Manual of American Water Works” for 1891, a 
special effort, which proved successful, was made to 
close the comparatively few gaps still remaining in 
the list of ownerships. 


and 


In addition great care was 
taken to ascertain how, in the case of privates, 
work the interests of the public had been guarded 
in the granting of franchises. 

The final) results of the above investigations are 
summarized and commented upon below, but with 
the idea of presenting facts rather than of pleading 
for either priyate or public works. It is believed 
that the facts given have an important bearing on 
the whole question of natural monopolies, of course 
from the historical side. 

The present ownersbip is shown in detail for both 
the United States and Canada in Table 9—S, where 
the number of public, private and all works, to- 
gether with the{percentages of public and private, 
is given for each state and group of states. 

By percentages the number of public and private 
works in each group is as follows, the South Central 
group leading in private and the North Central iu 
public works: 


Group. Private. Public. 
South Central...... udeas (usecase 14.3 
cn Aarts hd aig tenehesed’- 6oenuwedn 81.4 18.6 
we <pdnadek usb ntnvesaeediy, cents pss 66.8 33.2 
Southwestern........ RO 33.9 
South Atlantic...... whan ae 39.6 
New England.............. a BT} 46 
Northwestern..... aaa stats dle « ak SA 59 
North Central..... .. can + ante) ee 63.6 


By states the percentages of private and public 
works are as follows: 


State. Private. Public. State. Private. Public. 
Montana... .100 0 Texas... ... 66.6 33.4 
Nevada 100 0 Rhode Is‘d.. 64.3 35.7 
Alabama.... 95 5 New Jersey. 62 38 
Maine... 94.6 5.4 Kansas... ... 58.9 41.1 
Arkansas. . 91.7 8.3 New York, . 58.8 41.2 
California... 99 10 Oregon...... 57.7 42.3 
Idaho........ 90 10 UGRB. 2000: 57.1 42.9 
Missouri .... 88.9 11.1 Virginia.... 51.2 ig 8 
New Mexico 88.9 11.1 West Va.... 50 5) 
Tennessee... 87.5 12.5 Georgia.... . 47.6 52.4 
S. Carolina... 85.7 14.3 Indiana.... . 46 Be | 
Mississippi.. 85.7 14.3 Colorado.... 42.1 57.9 
Florida...... 83.4 16.6 Minnesota .. 38.2 61.8 
N. Carolina. 80 20 « Massach’ts.. 35.5 64.5 
Kentucky... 78.3 21.7 lowa......... 3.8 62.2 
Maryland... 77.8 22.2 CO eae 67.4 
Pennsylv’a.. 76.2 23.8 Illinois. ..... 32.3 67.7 
Louisiana... 75 25 Vermont ... 29.6 70.4 
Arizona.. .. 75 25 North Dak.. 28.6 71.4 
Washington. 73.7 26.3 Michigan. .. 24.8 75.2 
Connecticut. 70.8 29.2 South Dak.. 22.7 77.3 
New Hamp. 69.4 30.6 Nebraska.... 22.6 77.4 
Wisccnsin .. 68 32 Delaware... 17 83 
Wyoming. , 66.7 33.3 Dist. Col.... 0 100 


In general it may be said that those sections of 
the country that are new, orslowin their develop- 
ment, or have been greatly retarded at any time, 
have the largest percentage of private works, as 
note Montanaand Nevada at head of the list with no 
public works, and all the Southern States but Georgia 
with 50 per cent. or more of private works, while in 
some the percentage is quite high. Maine, Arkan- 
sas, Missouri and California might not be considered 
as new states. But Maine is peculiarly favorable to 
corporations. Arkansas does not allow cities to in- 
cur a bonded indebtedness. Corporations obtained 
immense power in California while the state was 
new. Missouri is backward, at leastin developing 
cities. Maryland may with fairness be classed with 
the Southern States. Pennsylvania has many low- 
cost worksin small places where companies have 
taken the initiative, and in late years a few capital- 
ists have secured charters covering several adjacent 
towns with a promise of future growth. 

It is interesting to note in passing that Virginia, 
with 51.2 per cent. of private works, has four of the 
pine public gas plants in the United States and that 


aceon ene eerie a PC aemeptenncrne nara 


West Virginia, with public and private works half 
and half, has one public gas plant. The other public 
gas plants are two in Ohio, one each in Kentucky 
and Pennsylvania, the latter at Philadelphia. 

While in numbers the private plants are ahead, 
the showing is sharply reversed when populations 
15,018,452 ont of a 


total of 22,678,304, being supplied by publi 


are considered, 66.2 per cent., or 


works, 


These figures include estimated populations for 
about 150 small places. The distribution of pepu- 
lation on public and private works and the per 


centage of each to the total 
as follows: 


in the several groups is 





Per cent 
Pub- Pri 
Group. Public. Private. lic. vate, 
New England 2,205,357 1,050,995 6.7 RW.3 
Middle MZ 17 78.8 21.2 
South Atlantic w.5 44.5 
South Central l 82.3 
North Central 1,098,556 s 22 
Northwestern RAL OSS 1G§.8 53.2 
Southwestern 673,019 R37 56 Hi05 54.5 
Pacific 252,117 re | 24.2 75.8 
United States 15,018,552 7,059,802 (6.2 35.8 
Canada 866, 460 197,008 O88 483 815 18.5 


The several groups rank as follows in percentage 
of public and private works: 


Percentage of Percentage of 


Pub-  Pri- Pub Pri-, 

Group. lic. vate Group hi vate. 
Middle . 78.8 “1.2 | Northwester 6.8 3.2 
North Central. 78 2 Southwestern . 44.5 54.5 
New England . 67.7 32.3) Pacifie 24.2 75.5 
South Atlantic 55.5 44.5 | South Central . 17.7 a2 .3 


The relative number of public and private works 
and of populations on each, by groups of states, is 
,shown graphically by the diagrams Figs. I toa 
Fig. 1 shows the 1890 population, and Fig. 2. the 
number of public and private works. Figs. 3 and 
4 show the percentages corresponding to the above 
In Figs. 5 to 8 populations, number of works and 
the corresponding percentages, are massed in four 
great sections of the country, including: (1) New 
England and Middle States; (2) North Central and 
Northwestern; (3) South Atlantic, South 
and Southwestern, and (4) the Pacific States 


Central 


The largest cities of the country have generally 
deemed it best to own their water-works, sooner or 
later, the exact present status in this respect being 
given below and and also discussed more fully.fur- 
ther on in connection with changes in ownership. 
Of the 10 largest cities in the United States all but 
San Francisco and New Orleans now their 
works. New Orleans bought the private works 
there in 186Sand sold them again in 1878, the sale 
probably being caused by financial depression. The 
works at San Francisco have cost too much and 
the company has too secure control over available 
water supplies to permit of the duplication of works 
by the city, while perhaps purchase of the existing 
plant is equally out of the question. 

Table 10-S shows for this country by states and 
groups of states, the number of 
the size named at its head. In towns with over 
100,000 inhabitants there are 21 public against 
11 private works. From 50,000 to 100,000, the relation 
is nearly the same, 22 to 13. 


own 


works in towns of 


Inthe next class, from 
20,000 to 50,000, the public works are nearly overtaken 
by the private, there being 56 of the former to M4 of 
the latter. In townsof from 20,400 down, private 
works have the strongest footing. The works in 
the “unknown” column are in towns not returned 
separately by the last census, so far as it is yet avail- 
able, but it is known that they are mostiy in places 
below 5,000. In Canada private works prevail in no 
class of towns. 

The smaller number of private works in the 
larger towns is due to the feeling that the works 
can be best managed for all interests by the public 
and to the additional fact that the money for 
public works can be secured. The smaller places 
often lack power or credit sufficient to build works 
and are supplied by private capital. Very often ex- 
treme conservatism in the incurring of debt pre- 
vents the town from building works, or the privi- 
lege is granted to a company when the town is 
small, without thought except for the immediate 
future. 

The relative growth of public and private works 
during the nine decades of this century is shown by 
Table 11-S., and graphically by Fig. 9. The table 
gives for each half-decade the number of works 
built, public, private and total; the total number of 
works of each class which had been built to the close 
of the several periods ; changes in ownership; and 
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TABLE 11%—S 


United States and Canadian Water-Works.—Summary by States and 


Groups of States of the Number of Public and Private Works, Total 
Number of Works, and Per Cent. of Public and Private to the Whole | 


Number. 





List of Cities and Towns in the United States Where the Water-Works 
Have Changed ee with Date of Change, Date Built and Popula- 
tion in 1890, Arranged by Groups in Order of Changes, Earliest to 








Per cent. E Per cent. Latest. 
ss pat ta tenen oe som pee. = a. Changes from Private to Public Ownership. 
Pub- Pri- To: Pub- Pri-| Pub: Pri- To+* Pub- Pri- Date of Date Popnia-; Dateof Date Popula- 
lic. vate. tal. lic. vate.) lic. vate, tal. lic. vate. | Works at: change. built. tion’) 1990... Works at: ch e. built. tion, 1899. 
Me a 8 SS OE PORES... os aves ceo bl 26 77 662 33.8 | Boston, Mass 1652 448,477 | Baltimore, Md . 1807 434,439 
N. Ho... M85 36 30.6 69.4|Minn.... . 21 13 3461.8 38.2 | Hartford. Conn .. 1854 1797 53,230 | Trenton, Redd 1803 57,458 
vt yt See 27 70.4 29.6) Kan 32% 46% 7 41.1 58. Plymouth, Mass. 1855 1796 7.314 | Coh N. ¥ ior 1848 22,509 
Mass ........ 8246 “454128 «61.5 35.5) Neb ......... 1s 64 62 77.4 22.6 | Danbury, Conn. .1861 1833 19.473, Newark, N. 1860 1800 181.830 
RK. ee Dam 14 35.7 64.3) 8. Dak 17 5 22 77.3 22.7 Worcester, Mass 1864 1796 84.655 | Reading, Be. * 1865 1821 58,661 
Conn........ M6 & 48 29.2 Soar, sigan : : : a: a solem. Bae is 1700 ae | Alentowe, Pa.. y = ae 
i i‘ —— aoe hee ——~ | WYO.....+4-. ‘ ‘ oe. Df | Cam ge, Mass 1865 0,02 uffalo, N cee I 2 2 
New Eng.. 133% 156% 200 46 MM PE hes 5:00 “0 il il 0 100 | her sande, Ct.1872 1802 13,757 } oars. ae 1868 et 
sere seer Dc es aceon” | — —— Peabody, Mass. .1873 1799 10,158 | en, N. J....1870 1853 58,313 
N. ¥, -. SL 118 199 S 2 58.8, N.W.. ... 177% 123% S01 58 4) Springfield, Mass 1875 1843 44.178 | Bethlehem, Pa. .1871 1761 6,762 
N.d.....-.-. 22 36 58 62 , | Providence, R. 1.1870-6 1722 132,146 | New Bronswick, 
PB. 5 022 -eseee 51M 164'@ = 216 23.8 76.2| Mo..... .» $ B® 3606 «L.T 88.9 | Spencer, Mass. ..1884 1883 OO 4 Mathis sntchen ean 1872 1868 18,603 
Del.........-. 5 1 6 8 WW \Ark........ 2 12 8.3 91.7 | Woonsocket ,R.1.1885 1884 20,830 | Burlington, N. 3.1877 1804 264 
Md... oes .. SD. ee” FEL BER ec escc-se ae | 60 «33.4 65.6 Dover, N. H......1888 1826 12,790 | Bradford, Pa... .1881 1877 10,514 
eid ee 1 100 0 |Colo..... 3 Ot 5787.9 42.1 Windsor, Vt ... .1888 1850 1,846 | Fdenburgh, Pa. .1882 1880 1.202 
ee. es ka ae +e 9 11-1 88.9 | Swanton, Vt... ..1889 1887 3,231 | Slatington, Pa...1283 1861 2,716 
Mid........ 164% 33344 498 33.2 66.8 i eens meen penne, soon free. eee eee 1880 3,408 | Schenectady ,N.¥1885 1871 19,902 
: , ,; 3. W 59 115 174 33.9 66.1 | Rochester, N. H.1891 1885 7,396 | Gouverneur, N. Y.1890 1867 3,458 
Va... 2 «(21 41) 48.8) 51.2) | Braintree, Mass.1891 1887 4,848 | ee Sp’ngs, 
Ww. Va 5 5 10 50 0 | Wash 10.28 3826.3 73.7 Milford, N. H_..1891 1889 is eS eae 1879 1,621 
N.C 3 12 15 20 80 |Ore 1 15 26 42.3 57.7 | Franklin, N. H. 1891 1891 4,085 
s. 1 6 7 4.3 8.7/Cal 10% 92% 193 10 90 | ‘ a L hb Va..18: ° 
apie See 11 10) 2k 52-4 47.6) Ariz oe 4 2 75 | Wilmingt’n, Del.1810 1804 61,431 | Lynchburg, Va..1828 = 1799 19,709 
Fla 2 1 12 16.6 83.4! Nev re 9 0 100 | New York, N. Y.1813 1774 —:1,515,301| Augusta, Ga.. .1861 1828 33,390 
— -— -—|U an 4 7 42.9 57.1 | Frederick, Md...1844 Kis, 8,193 
Ss. Atl 12 «64 106 39.6 60.4\Ida 1 9 ee i Kennet Sq" re, Pa.18%0 1842 Ls | Huntsville, Ala..1858 1836 7.995 
<aemee nee eee, ieee Y....1851 17— 94.923 | +NewOrleans, La. 1868 1833 242.089 
BO itiatas’s 1 19 20 5 |. Pas... ... Oe 4 16014 197 18.6 21.4 | Detroit, Mich. ...1836 1827 205,876 | Abilene, Tex . 1887 1886 3,194 
Miss..... 1 6 7 4.3 85.7 | Cincinnati, O.....1839 1820 296,908 | Central Cy., Colo. i 1873 2,480 
La 1 3 i 75 |Total U.S... 878 1,159 2,037 43.1 56.9 | Chicago, Ill...... 1854 1842 1,099,850 | Galveston, Tex.. ‘ 1884 29,084 
Tenn 2 16 12.5 87.5 | Jackson, Mich...1871 1870 20.798 | Berthoud, Colo.. 13801888 2 
Ky 5 18 BZ 21.7 ‘J78.3iN.B..... 3 2 5 60 40 | Moline, Il....... 1886 1883 12,000 | Lamar, Colo eae 1890 1887 56h 
ee ee 9 0 9 100 0 | Joliet, ill. 1888 1881 23,264 Yoprestows. OMe, 1891 =: 1874 1,927 
8. Cent.... 10 60 70° 14.8. OO7IPH. LE... 1 0 1 1090 0 | Bessemer, Mich. .1890 1888 2,566 las, Tex.....1891 1886 38,067 
Pe Misssse..... 8. 2 2454.2 45.8 | lowisten, Ill... .1890 1888 2,166 | Vernon, Tex....... _ 1890 2,857 
a 58 28 8 @.4 W.6iOnt ..... .... 3 17 48 64.6 35.4 | , Wis.. . 1890 1888 1,349 | Cafion Cy., Colo.... 1880 2,825 
sg. 55t  e 50 5A 46 | Man..... 0 1 1 0 100 | Gal eebes zh, 11. ..1891 1883 15,264 | Ft. Worth, Tex... . 1883 23,076 
Mich.. 8 28 113 75.2 .24.8|N.-W. T..... 0 1 1 100 100 | Huntingdon, Ind.1891 1891 7,328 
Fa agey a 102 67.7 32.3) he » 2 4 6 2.3: 4.7.| Bepee,w........., 1882 5,557 | Portland, Ore.... . .1887 1853 46,385 
Wit ae ee 50 32 68 —_— -— -——— ——- —— | Seattle, Wash... —— 1884 42,837 
. ae, emia amen ined Seth enn 62 os 9% 62.1 37.9 | St. Paul, Minn., The Dalles, Ore.. —_ 1862 est., 3,000 
N. Cent.... 255 146 401 63.6 36.4 since ....... .1882 1870 133,156 Gocanside, Cal.. 1886 —est., 1,200 
monte Sauk Center, Minn.1888 1884 1,695 | Aberdeen, Wash. “Ta01 News 1,638 
* Fractional ownership denotes works owned jointly by city and company, of Bunker Hill, Kans,1889 = 1876 157 | *Portland, Ore... .1891 Sr ee 
which there are but few instances. Springfield,Kans ..1889 1889 347 | Santa Cruz, Cal...1891 1876 5,596 
Fargo, N. Dua 1890 1887 5,664 ' Gilroy, Cal............. 1872 1,694 
TABLE 10 Changes from Public to Private Ownership. 
United States and Canadian Water-Works. nies Classified by Sizes Heeoken “¢ i pad GS | Footie. TH....... -_ - a 
Chester, Pa...... 1268 20,226 
of Towns for Each Group of State’, the United States and Canada. Green Island.N.¥ — 1878 4.463 | 
50,001 20,001 5,001 Beaver, Pa..... 1891 1886 1,552 per nerece. a 1883 3,172 
Above to to to Below Un- Beloit, Kan...... 1887 2,455 
Group. 100,000. 100,000. — 50,000. 20,090. 5,000. known, All works. Manchester, Va.1889 1840 9,244 
Pub. Pri. — Pri. Pub. Pri. Pub. Pri. Pub. Pri. Pub. Pri. Pub. Pri. T'tl. Orangeb’gb, 8.C.1889 1887 2,966 i : 
New Eng. 1 is 1 16 5 48 5O 57% 75% 4 25 1334 156% 290 Sedalia, BOO, asaad 1887 1871 4,068 
Middle... 11 2 6 4 oe .38 49 73 oe ais 7 39 164% i 498 tNewOrleans, La. 1878 1833 242,089 Cleburne, Tex. . .1891 1884 3,278 
S. Atl.... ; 2 1 5 2 3. WB 1 7 42 64 106 Lexington, Ky.. 1884 1832 21,567 
8, Cent... .. 2 1 1 2 x s * 31 ; 3 0 60 70 Columbia, Tenn. . 1884 1840 5,370 a" 
N. Cent . 6 2 5 1 13 8 67 «680 M6 OSI 8 4 255 1460 «401 Frankfort. Ky. ..1886 1841 7,892 | Ogden, Utah... .1890 1862 14,889 
a 2 1 1 1 1 7 12 635))0h6ULK% 79% O6 1 177% 123% 301 Jacksonville, Ala, 1889 1883 1,237 | 
Ss. W. 1 3 i 3 6 4 38 #6 58 4 4 58 116 ats sinilatais 
dan « « 9 § . 
Pacific : i . bs . , = ae se = - am 1006 _ ee fertiond. pare. Bast peg mg first, a ~ 1887 by acompany. In 
In’ed S’s 2 22 q 5 5 ™“ 4 543 : 35 $ 77 50 2,03- another company built works, which were boug wn. 
Un'ed 8’s 21 - : - 7 -- > r 2 653 3 8612 77 1,166 3~ sald to company in 1878. 


Canada... 2 


finally the actual status at the end of each h alf 
decade. In connection with the above, proper per- 
centages are given. The diagram shows the number 
of public and private works built to the close of each 
half-decade, this being indicated by the broken 
line, and aiso the actual number of works of each 
class at the several dates. In addition the heavy 
line in the diagram shows by ownership the present 
population of all towns having works at the close 
of each decade. In this part of the diagram the 
works in operation at the end of each period are 
represented by their present importance in point of 
population, it being assumed that the several towns 
have had the same population as now since their 
works were built. In other words. the element of 
growth of towns has been eliminated, and the num- 
ber of works of each class has been weighted by the 
present population of the towns in which they are 
located. > 

Starting with but one public against 15 private 
works isee Eng. News, Dec. 5, 1891 for names and 
dates of construction) at the beginning of this cen- 
tury, the numbers have increased until in July, 1891, 
there were completed or under construction 878 pub- 
lic and 1,159 private plants. The corresponding per- 
centages are 6.3 against 93.7, and 43.1 against 56.9. 
The relative changes in number of works has been oc- 
casioned both by the increase of public works and by 
the changes in ownership. Of the latter there have 
been 83 private plants which have become public, 
against only 17 changes from public to private. There 
were no changes from public to private ownership 
until bet ween 1876 and 1880, but the opposite changes 
began early as 1810, when the works at Wilmington, 
Del., built in 1804 by the Wilmington Spring Water 
Co., were bought by the borough for $10,000. The 
number of changes in each half decade is shown in 


17 6 4 59 36 95, + Built in 1833 by company; bought by city in 1868; sol 








TABLE 11-8. 
United States Water- Works. 
Summary by Half-Decades of Public, Private and All Works Built; of Public and Private Works Built to 
Close of Each Period ; Changes from Private to Public and from ’Publie to Private; and Actual Number 
of Works at End of Each Halt. Decade, Public, Private and Total. 





























Works built. Actual number of works at. 
——-— $$ _____—--_ Changesinownership. end of each half-decade. 
To close of each half- ——— --——_,, ——_——_—_—- + ——_—_—~. 
Ine eac ach half-decade. decade. Per c’t of Per c’t of 
-- _~ —A—-.———~ Priv, — total. 
P.c. P. . P.s. P.c.. to — As iach Aiipi 
Pub. Priv. oo pub. priv. Pub. Priv. pub. priv. pub, dae. oan sabi re Priv. Total. Pub. Priv. 
Before 1801.. 1 8 6.3 93.7 1 1 6.3 $8.7 = ee 15 16 6.3 93.7 
1801-5 ....... 1 6 " 14.3 85.7 2 21 8.7 91.3 <s ‘ sid ov : 21 23 8.7 91.3 
1806-10....... 2 1 $ 66.7 33.3 4 22 15.4 84.6 i oe a2): cu 5 21 2619.2 80.8 
1811-15....... So Weil? ae Camas 4 22 415.4 «84.6 a ee nae awe 5 21 26 19.2 380.8 
1816-20....... 4 4 100 4 26 «15.4 «81.6 i ie eee eee 5 25 30 16.6 83.4 
1821~25....... 2 BS sacle 4 28 12.5 87.5 “< ae os cake 5 27 3215.6 84.4 
1826-30. ..... 3 9 12 25 75 7 37 15.9 84.1 i és 2.3 be Q 35 4420.5 79.5 
1831-35. ... . 6 4 1 60 40 13 41 2.1 75.9 é s Sear ae ea 15 39 §4 27.8 72.2 
1836-4....... 6 4 10 60 40 19 45 29.7 70.3 2 ms 3.1 29 2B 41 4 35.9 64.1 
1841-45. 2 4 6 33.3 66.6 2 49 30 70 2 a ue’ bea 27 43 70 33.6 61.4 
1846-50....... 4 9 3 + 7 25 58 30.1 69.9 2 aa wee tay 33 50 83 39.7 60.3 
1851-55....... e 2 23) 43.5 56.5 35 71 33 67 5 a Oa: bene 48 3 146453 7 
1856-60....... li 2B 30 «(23.3 76.7 42 30.9 69.1 2 ie lve ass 57 79 136 41.9 58.1 
1861-65....... 4 2 2% 15.4 84.6 46 116 28.4 71.6 7 a RD 2809 68 9% 162 @ 58 
1866-70. 43 38 8 53.1 46.9 89 154 36.6 63.4 5. > ie tate a 116 127) 243 47.7 52.3 
104.75 179 «58.1 41.9 193 229 45.7 543 7 ‘s ae aati 227 19 422 53.8 46.2 
65 111 176 35.9 63.1 258 HO 43.2 56.8 2 1 0.3 0.2 28 305 «= 598 «49 51 
150 265 415 38.1 63.9 408 40.2 58.- 7 3 07 O38 487 566 1,013 44.1 559 
317 a 7 40.1 = 755 «1,123 40.2 598 % ll 1.2 0.6 806 1,072 1,878 42.9 57.1 
July 1 M1... 57S 145 39.3 60.7 812 1,225 39.9 60.1 12 2 0.6 O.1 878 3,159 2037 43.1 56.9 
T’t'l ch’nges oe yp tt @ ....° 88... at 
Table 11-S. The places in which aienais have Private to Eubiie.~ - Public to Private.~ 
occurred, dates of changes, dates of construction Grou Number. lation. Number. Pl 
and 1890 populations, are shown in Table 1144—S. New kingland... nee edie i ea 
“ . : WER secs ccenss 3 2,849, +. 69,889 
For convenience the number of changesineach  gonth Peas. 2 53, 2 12,210 
group and the present populations involved in these South Central.. 2 5 278,105 
changes have been brought together in the table ioc ; e ene 4 se 
following. Southwestern .. 10 104,304 2 7,316 
The Middle States lead both in number of  PAatifie.------- -- = ee - ign eee 
chauges from private to public and in the present Total, U.S.... 83 6,177,184 U . 429,600 
population involved. The New England States Ce ae ee MT ee ee ee eee 


come next in point of numbers, and the North New England, New York in the Middle, New Or. 
Central in population, Boston is included in the leans inthe South Central, and Chicagoin the North 
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Central changes. Other large cities, named further 
on, were involved in these changes, so that the 
present population of changes to public ownership 
is 6,177,184, against 423,080 on the otherside. In 
changes from public to private the South Central 
group leads, New Orleans also being included on 
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have a net gain for private works of 35, which in 
creased their percentage to 58. In the war period 
many of the cities North and South were contrib 
uting money directly and all indirectly to carry on 
the war, and consequently there were but few com 
munities that had the means, and perhaps fewer 






































unti! the market is better. Besides, hard times 
real or threatened, deter the mass of the citizens 
from incurring further municipal indebtedness when 
the money market is but little affected, while capi 
talists who make a business of building works are not 
always so much influenced by financial depressions, 
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United States Water-Works. —Diagrams Showing by Four Great Groups of States 
the 1890 Population on Public and Private Works in Operation or Under Con. 
struction July 1, 1891 ; Number of Public and Private Works ; also Correspond- 
ing Percentages. 


this side, its works having been built by a company 
in 1833, bought by the city in 1868 and sold to a com- 


pany in 1878. works was built. 


Fig. 9.—Growth of Public and Private Water-Works in the United States 
Diagrams Showing the Number of Works of Each Class Built to the Close of 
Each Half-Decade and the Actual Standing After Changes in Ownership; also 
the Relative Importance of Works of Each Class at the End of Each Decade, 


According to Present, 


still the heart, to engage in local improvements. In 
1863, as in the whole of the 1812 war period, not a 


or 1890, Populations 


In the last 10 years, aiso, promoters and parent 
companies have been active in constructing private 
works, one parent company controlling nearly or 








































As will be seen by referring to Table 11-S, the 
greatest number of works to change from private 
to public in any one period was 23 in the last half- 
decade. The same may be said for the opposite 
changes, 11 works having changed from public to 
private in 1886-90. 

Coming now tothe actual status at the end of each 
period, we find public works relatively increasing 
from 1801-10, and gaining one by the change in own- 
ership at Wilmington, Del., already noted. In 1811-15 
all works were stationary and in 1816-25 no more 
public works were added, causing a fall in the per- 
centage of public works. In 1830 public works had 
regained their relative importance and they con- 
tinued to gain until 1855, when they had 45.3 per 
cent. of the total, or 48 ayainst 58 private plants. 

The years 1856-65, preceding and including the civil 
war, saw but 11 public works built, against 55 pri- 
vate, so that deducting these and the 9 works 
which changed from private to publicownership, we 


In the 10 years after the war public works gained 
rapidly in relative numbers, increasing from 42 to 
53.8 per cent. of the total, standing above private 
works for the first and only period, the numbers be- 
ing 227 pubiic and 185 private in 1875. In each of 
the two last half decades public works have shown 
a relative decrease, standing at 42.9 per cent. of the 
total in 1890, 

From the foregoing review it seems that public 
works gain on private with the general prosperity 
of the country. Public works are built almost 
wholly from the proceeds of bond issues, and these 
are generally sold at a lower rate of interest than 
company’s bonds, and in some instances cannot by 
law be sold below par, and still less can they be sold 
at a low figure, because of popular feeling regarding 
the city’s credit. Many private water-works put a 
fair proportion of cash from capital stock into their 
plants, and are probably not so averse to selling 
bonds below par; indeed, can sometimes hold bonds 





quite 40 Jocal companies, another some 25 to 30, and 
several others from two or three to ten or there- 
abouts. 

But just now the tide is setting strongly for muni- 
cipal ownership, although the table does not show 
it, and with the building of new and the purchase of 
old works the next few years will probably see a 
considerable increase in both the relative number 
and importance of public works, unless indeed the 
late financial depression sets the tide more strongly 
the other way, which, considering its strength, is 
hardly probable. 

In Canada up to 1845 there were but two works, 
both of which were public. In 1870, and again in 
1875, there were 4 pnblic and 4 private works, In 
1880 public works had risen to 72.2 per cent., btit 
they have since fallen and now stand at about 62 
per cent. of the total. Altogether there have been 9 
changes in ownership, all from private to public, ag 
follows: 
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Date of Date Popula: 

change. built. tion, 1891. 

Montreal, P.Q.... ..... -. 184 1801 216,650 
St. John, N. B. 1255 1836 39.179 
Halifax, N. S$ 1861 1848 BR 5B 
Toronto, Ont 1873 1841 141,028 
Kingston, Ont 1887 1851 24,269 
Valleyfield, P. Q 1887 1886 5,516 
Niagara Falls, Ont 1889 1856 8,349 
Owen Sound, Ont.... .....-. 1890 1880 7,497 
St. Henri, P. Q. 1°91 1880 13,415 
PONG POO ss 5 ckk a ccckbads bdoeesd -eedenebeus 492,459 


that nearly 10 per cent. of all works have changed 
from private to public ownership, and it may be 
added that some 45 per cent. of the present popula- 
tion on works is supplied by the plants included 
above. 

The growth of public and private works and 
changes of ownership in the United States is best 
the diagram, Fig. 9, especially the 
importance of the two classes at any 
time, thisbeing indicated by the heavy lines in the 
diagram. As has already been explained the broken 
lines in the diagram represent public and private 
works as they would have been without changes in 
ownership, while the full light lines show the ac- 
tual status of each class, with changes. The changes 
began in 1830, but cannot be shown on the diagram 
until 1840, owing to the small number of works at 
that time. The population diagram shows the 
changes from 1830 to 1860 in a very forcible way. It 
was in these 30 years that the largest cities (see the 
list below) in the country went over from private to 
public ownership, causing, together witha more 
rapid increase in population supplied by public 
works, private populations to fall from 4 millions in 
1880 to 2.4 millions in 1860, and public populations to 
rise from 1.9te 8.5 millions, It took until 1880, or 50 
years, for private works to regain, present popu. 
lations. considered, it must be remembered, the 
standing they had in 1830, while in 1880 public works 
had risen to 12.9 millions and in 1890 to 14.8 against 
7.5 millions, a little over half, on private works, the 
figures for 189 being the actual populations in that 
year. Of the 50 largest cities of the United States 
17 have changed from private to public ownership, 
as follows, the places being arranged in order of 
dates of changes: 


shown by 
relative 


Date Pres- Date Pres- 
of ent pop- of ent pop- 
change. ulation change. ulation 
Wilmington, Newark, N. J..1860 181,830 
Dei... .1810 = 61,431 ~Wore'st’r,Mass 1864 84,655 
Detroit, Mich..1836 205,876 Cambridge, 
Cincinna'i, O,..1839 296,908 Mass ~ oe RBS 70,628 
New York,N.Y.1843 1,515,301 | Reading, Pa. ..1865 58,661 
Boston, Mass. .1848 '448.477 Buffalo, N. Y..1868 255.664 
Albany, N. Y..1851 94,923 NewOrleans,!al868 242,039 
Chicago, Il....1854 1,099,850 Camden, N. J..1870 58,313 
Baltimore, Md.1854 434,429 St. Paul, Minn. 
Trenton, N. J..1855 57,458 since 1882 = 133,156 
It is interesting to note in connection with the 


above that only 12 of the 50 largest cities of the 
United States are now supplied wholly by com- 
panies, the cities being as follows, in order of size : 


San Franc’ sco, Cal... 298,997 | Denver, Colo cage eens 
New Orleans, La..... 242,039 Indianapolis, Ind ... 105,436 
Louisville, Ky. (city Syracuse, N. ¥ . 88,143 


owns practically all New Haven, Conn... 81,298 
the stock)........ 161,129 Paterson, N. J....... 78,347 
Omaha, Neb . «e+. 140,452 | Scranton, Pa......... 75,215 
Kansas City, Mo 132,716 Memphis, Tenn..... 64.495 


‘Thus 29 of our 5O largest cities were once supplied 
by private companies and now all but 12 have their 
works under public ownership. 

In addition to the above, Brookiyn, Pittsburg 
and Grand Rapids have a part of their population 
supplied by companies, but the part so supplied is 
less than 4 per cent? of the total population in 
Brooklyn, probably less than 25 per cent. in Pitts 
burg and less than half at Grand Rapids. 

A list of 29 duplicate and triplicate plants in 25 
cities was given in Engineering News for Nov. 28, 
1891, and further comment upon competing plants 
was promised. 

These duplicate works are so circumstanced that 
there is, with two or three exceptions, little or no 
real competition between them, or the works in 
themselves are very small. In Brooklyn the Long 
Island Water Supply Ce. supplies an annexed part 
of the city, the 26th Ward. These works were built 
before annexation—it has been hinted to sell to the 
city,as those familiar with what the New York 
papers termed the “ Brooklyn water-works scan- 
dai” will remember. At Jamaica the two companies 
are practically under the same management, and 
have been from the first, the second company sup- 
plying water to the first. At Pittsburg the Monon- 


gahela Water Co. supplies the citizens on one side of 
the river and an outside population, the whole ag- 
gregating about 75,000, while the city supplies the 
greater part of its inhabitants. At Mobile the first 
company built works in 1840, and a larger plant was 
built by a company in 1888, These are evidently com- 
peting, as the second company went to the courts to 
prove its exclusive right to supply the city, but 
failed in the attempt. At Chattanooga the second 
company supplies a different section of the city, or 
at least is on amicable terms with the first, since it 
buys water from it and repumps it. At Grand 
Haven and Grand Rapids, each, there is a public and 
private plant, andin the latter city the two are in 
lively competition. At Chicago the private plant is 
in the former village of Pullman, now a part of Chi- 
cago, and was built to supply various industries and 
the dwellings. of the Pullman Palace CarCo. At 
Denver there is bitter rivalry between the two com- 
panies, the second being the outgrowth, according 
to reports, of a quarrel among the stockholders of 
the first. 

At Seattle the present city plant was built by a 
company and recently bought by the city. The 
other, and private plant, is small, and may yet be 
bought by the city. In Spokane the private plant 
supplies a small suburb and in Portland the com- 
panies operate in districts annexed within a very 
short time, while one of the companies had a public 
works for a rival before annexation. At Los An- 
geles the third company is smal] and does not com- 
pete with the other two, while it seems that there 
may be some rivalry between the first two. 

From the above review it will be seen that among 
American water companies competing plants play 
scarcely any figure, the works in most cases being 
small, or occupying independent territory, or both. 
There has been some competition and consolidation, 
but a water supply system, of any size, is one of the 
most complete of natural monopolies and almost de- 
fies competition. 

LETTERS TO THE EDITOR. 
THE PROVIDENCE & WORCESTER BLOCK SIGNAL 
SYSTEM. 

Sir: I send you herewith map of New York, Providence 
& Boston R. lt. system, showing the portion of the road 
protected by automatic electric block signale, which is 
indicated by black areas or sections. Yours truly, 

E, P. Dawley, 
Chief Engineer, N. Y.. P. & B. R. R. 

Providence, R. L., Jan. 15, 1892. 

[We reproduce only the Worcester Division of this 
line, where the block signal plant has been in use 


dent, itis desirable that the very complete charac- 
ter of the protection which it affords should be fully 
understood. The plant is simply a complete auto- 
matic block signal system and something more be 
sides, which latter is usually attainable only by in 
terlocking.—Ed.] 


THE CENSUS AND INTERSTATE COMMERCE 
GROUPING OF STATES. 

Sir: In your letter of 16th inst. I observe that on p. 65 
you refer to the United States census as having adopted 
(apparently referring to its compilation of railway statis 
tics) a subdivision of the United States into five groupe. 
Is there not some misunderstanding with regard to this ! 
It isnot my province to take up matters relating espec 
ially to the compilation work of the Eleventh Census, 
but tomy certain knowledge the subdivision of the 
Ubited States is, for the purpose of compiling railway 
statistics the same as used by the transportation division 
of the Census Office and as used by our own office 
of the Interstate Commerce Commission. You will re 
member that Mr. Adams, who is the Statistician of the 
Commission, is also in charge of the transportation divi 
sion of the Census Office. ‘lhinking that you would like 
to have this called to your attention, I beg to remain very 


respectfully yours, 
James A. Case, 


Washing'on. Jan. 18, 1892. Asst. Statistician. 

[We did not refer to the census railway grouping, 
which we were aware corresponded in part at least 
to the Interstate Commerce grouping, but to that 
adopted by the census for all other but railway 
statistics, which is, as stated, admission into five 
groups instead of 10, and radically different other- 
wise, so that no combination of one set of groups 
(otherwise than al] of thein together) will make any 
combination of the other set of groups. It is an 
immense advance that there should be any group- 
ing at all, and we are duly thankful forit, but it is 
a thousand pities that no attention was paid to 
avoiding the confusion between three sets of group 
ings pointed out last week, as might easily have 
been done.—Ed.] 


THE SYKES BLOCK SIGNAL SYSTEM BE. 
TWEEN YONKERS AND OSCAWANA, NEW 
YORK CENTRAL & HUDSON RIVER R. R. 


As we have before stated, the Johnson Railroad 
Signal Co., of Rahway, N. J., is establishing block 
signals on the New York Central & Hudson River R. 
R. from Yonkers north to Oscawana, 21 miles, and 
has been awarded the contract for the section from 
Peekskill to Poughkeepsie, 31 miles. We show 
herewith the plan of the tracks, signals and signal 
towers between Yonkers and Oscawana. The Sykes 
system of blocking is the one adopted, and while it 





THE WORCESTER DIVISION OF THE NEW YORK, PROVIDENCE & BOSTON R. R. (THE SOLID BLACK 
INDICATES PARTS OF LINE PROTECTED BY AUTOMATIC ELECTRIC BLOCK SIGNALS.) 


since 1881-3, The remainder of the road is protected 
in about the same way, but the plant is of somewhat 
later date. The parts of the line (which is all double 
track) colored black are where an electric circuit is 
maintained through the rails themselves, so that 
any broken rail, hand car on track, or switch open, 
as well as any cars on the track, will throw the 
block signals to danger. On the remainder of the 
road the protection is only against trains, but then, 
in these open sections between stations, there are 
no switches to be left open, and all that the block 
system proper attempts to do is to protect against 
trains. That protection is as perfect in the open 
sections as on the black sections, since the signals 
are connected together electrically asa continuvdus 
series. Each train as it enters one of the white sec- 
tions of track protects itself and is protected in the 
automatic action of the signals, but it has no pro- 
tection on the white sections against a broken rail. 
In view of the importance of this plant asa prece- 








is familiar to many of our readers and we have be- 
fore given descriptions of it, an explanation of its 
general principles may be of interest at this time. 
The essential principle of the block system is the 
division of each main track into blocks or sections, 
in each of which only one train at a time is per- 
mitted. In the original and still most common form 
of the system, a man is stationed at the beginning 
of each block, whose duty it is to warn approaching 
trains whether the block ahead is occupied or clear. 
This man may be the telegraph operator at stations 
on roads of little traffic; but where the traffic is 
heavy, and the blocks are of short length, special 
signalmen are employed, a signal cabin is erected 
for their use, and fixed signals by the side of the 
track are provided, which may be prorked from the 
cabin. Of course, connection by electric wire be- 
tween the adjacent signal cabins is an essential of 
the block system. It is by this that the signalman 
learns from the next man ahead whether the train 
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which he has seen pass into his block has passed out 
of it, so that he may turn his signal to safety and 
permit the passage of a following train. 

But besides protecting the train from collisions, 
the block system can protect it from derailment at 
epen switches. In the automatic block system this 
is done by electrically connecting all the switches in 
a block so that the signal can only stand at safety 
when the switches are all closed and locked, In 
the man-operated block system, which is here illus 
trated, a semaphore signal is placed at every switch 
to indicate whether the switch is open or closed. 
(In cases where several switches are close together, 
one home signal is used to govern them all.) A 
distant signa) is also placed far enough away to per- 
mit the stoppage of a train, and warns the engineer 
of the position of the switch. In the system shown 
herewith, the semaphore on the distant signal post 
of the block system indicates also the position of the 
home signals at the switches. 

At any point where there are both switch and 
block signals, the system admits of a train standing 
at the block signal, under the protection of the 
switch signal, and at the same time gives freedom 
to cjear the section in the rear, permitting a train 
to approach up to the switch signal, or to take an- 
other non-conflicting track. 

The main line switches, the signals which indicate 
their position, and the block signals are all controlled 


EXPLANATION OF SIGNS 


Signal Cabin 
Distant Signal 


Home Signal 
oe > 


Slotted Signal 


Dwarf Semaphore for reverse movement....... 


Pot Signal worked by switch.............06: ’ 


Positicn of Semaphore repeated in switch cabin 


by levers arranged in an interlocking machine inthe 
signal cabin. These levers are so interlocked that 
no switch can be opened until the home and distant 
signals which indicate its position are set at danger; 
in fact the well known principie of interlocking, that 
a signal cannot be set at safety until the track which 
it governs is clear and all switches are locked, is car- 
ried out in full in designing all the interlocking at 
each of the signal stations. 

Beside the main line switches the yard switches 
nearest the main line are at many of {the stations 
controlled from the signal tower. Switches which are 
never used by main line trains have their position in- 
dicated by dwarf semaphores; and dwarf semaphores 
aie also provided to govern reverse movements over 
main line switches. 

To control these various switches and signals re- 
quires at some of the stations an interlocking ma 
chine of 20 or more levers, including the spare levers 
provided for additional switches which may in 
future be required. - 

All block signals !ocated at stations where there 
are switches governed by semaphores are “ slotted,” 
that is, are arranged to go automatically to danger 
on the passage of a train and are locked in that posi- 
tion until the train passes out of the block. This is 
accomplished by insulating a short section of the 
track and electrically connecting it with the block 
instrument. These track circuits are indicated on 
the accompanying chart by smal] circles close to the 
rail, just past each block signal. (By mistake the 
track circuit on the northbound track at South 
Crawbuckie and on the southbound track at North 
Crawbuckie were omitted from the chart.) The slot- 
ting of the signal thus prevents a train which may 
be standing on theside track from entering the sec- 
tion ahead until it is clear. At Oscawana the home 
signal is slotted, although there are no switches, 
and the distant signal on the southbound track is 


also slotted. Thisis on account of the change at 
this point from the Sykes system to the Hall auto 
matic. The object is to prevent the distant signal 
from showing clear when a train is standing at the 
platform, the automatic signal having been cleared 
by the passage of the train. 
At block signal stations 
switches and the view is 


where there are no 
unobstructed, the home 
signal for each track is set 150 ft. beyond the signal 
cabin, and the distant signal is 1,200 ft 
the home signal. Where main line 


switches, the distant signal is set at least 1,200 fr. 


. in front of 
there are 
distant from the semaphore opposite the switch. 
In general all signals are placed where they can he 
seen from the signal cabin. In 
impracticable the 
connected with a “repeater,” a miniature sema 
phore located in the signal cabin, which repeats 
automatically each movement of the large 
phore for the information of the operator. 

So much for the information given on the 
We will add, for the benefit of those unfamiliar 
with the subject, a brief explanation of the Sykes 
system of interlocking the signal levers controlling 
the signals of successive blocks, so that an operator 
cannot by mistake give a clear 
train has passed out of the block. 

The ordinary Sykes system requires the concur 


the few cases where 


this is 


signal is electrically 


sema 


chart 


signal before the 


rence of three successive operators to admit a train 
onto an occupied block. But 
installed between Yonkers 
vance has been made upon 
locking is so arranged that 


in the system to be 
and 
this 
it is impossible for an 
operator to admit a train to an occupied block, even 
with the concurrence of any number of operators, 
Each used for block 
has an electric lock which 
normally the danger his attach 
ment, which consists of an electro-magnetic device, 
is not 


Oscawana an ad 


and the electric 


lever the 


attachment 


working 


signals 
holds it 


in position, 


under control of the operator. 
the signal cabin 
ahead by an instrument called a“ plunger.” One 
stroke of this plunger releases the lock in the pre 
ceding cabin and allows the operator there to pull 
his signal to safety and let the train pass. But the 
plunger in each cabin is so interlocked with the 
signal levers there that the plunger can only be 
worked once for each forward and back mevement 
of the signal lever, and for each passage of a train 
over the track-circuit at the home signal Further, 
as described above, the signals at a cabin must be 


Hut is 


cor 


trolled by the operator in next 


brought to danger every time a train passes it; if 
the signalman neglects it, the train will doit auto- 
matically. 

Suppose now that with all in a series of 
signal cabins, 1, 2 and 3, locked in the normal posi- 
tion of danger, and no trains between land 3, a 
train is announced as approaching No. 1. The oper 
ator at that cabin asks No. 2 to “ plunge,” so that he 
can move his own signal to the safety posifion and 
let the train pass. No.2 does this, and No. 1 turns 
his semaphores to safety and the train runs by. Im 
mediately No. 1 returns his signals to the danger 
position (if he neglects it for any reason the passage 
of the train turns them to danger). Assoon as they 
go to danger they are locked automatically in that 
position and cannot be unlocked except by a new 
movement of the plunger by No. 2. Ordinarily, of 
course, the train proceeds, and the same operation is 
repeated at each station. Suppose, however, it stops 
somewhere in the block No. 1 and No. 2, 
and a following train approaches No.l. The oper- 
ator there asks No. 2 to plunge provided the train 
has passed No. 2. But No. 2, if he has his wits about 
him, replies that the first train is still in the block 
between 1 and 2. 

But perhaps No. 2's 
iness. He forgets that 
passed him, or that 
train into the block at all, and attempts to 
plunge. But he finds the plunger locked fast. 
He cannot release it until No. 3 plunges and permits 
him to bring his own signal to safety and back to 
danger, and not even then unless the train has 
passed over the track circuit at the end of the block. 
Remembering that the apparatus is designed 
throughout to show a danger signal in case of any 
breaking or derangement of the mechanism, it: 
seems plain that the arrangement leaves practically 
no loophole for accidents to occur through mistakes 
of signalmen, 
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THE INTERSTATE COMMERCE COMMISSION'S 
STATISTICAL REPORT. 
(Concluded from page 67.] 

The total capitalization of the 156,404 miles of 
railway reporting is given as $9,437,353,372, or an 
average of $60,340 per mile. This capitalization is 
the total of stocks, bonds and all other forms of in- 
debtedness; but as an offset to this the several rail- 
way companies own stocks and bonds aggregating 
$1,406,907,000, and have on hand cash and bills re- 
ceivable amounting to $318,302,734. This reduces 
the actual capitalization of railway property to 
$7,712,053,638, or an average of $49,310 per mile of 
road, In Table VI., which shows the average capi- 
talization per mile in each territorial division, the 


Table VI.—-Average Capitalization per Mile of Rail- 
ways in Each Territorial Divisior {No Deductions 
Being Made for Assets in the Shape of Stock and 
Bonds Owned, or Cash and Current — 


sof Funded « Total 


Washington. The explanation of this over capitaliza- 
tion will be found in that series of accidents, misman- 
agements, and shrewd managements which make up the 
history of railway development in the United States, 
There is no question of more vital importance to the 
policy of Government contro) over railway affairs than 
the one thus brought into prominence. The rule of just, 
compensation for railway service generally accepted by 
railway commissions can never be worked out satis- 
factorily until it is possible to convert the actual capitali- 
zation of lines intoa just value of their property. The 
creation of @ special commission for this purpose might 
with propriety be urged upon Congress. 

The average rate of dividend on railway stocks in 
the several divisions is shown in Table VII., which 
ought to be studied with some interest by foreign 


Table VIL.—Percentages of Total Steck in Each 
‘Territorial Division Paying Various Rates of 
Dividend, 


Great Britain. The railways occupying the belt be 
tween Chicago and the Hudson River, and extend. 
ing from the great lakes to the Ohio on the north 
and south, have a freight traffic which is not paral 
leled over a similar extent of territory in any coun 
try of the world, It is noteworthy that the average 
tonnage per freight train for the whole country 
shows a decrease, being 175.1 tons in 1890, against 
179.35 tons in 1889. Poor's Manual gives a little less 
than 164 tons as the average for 1890, and 159 tons 
in 1889, or an increase of about the same amount as 
the decrease shown by the interstate statistics. It 
is common knowledge that the average freight train 
load is increasing, and the contrary showing of the 
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Table 1X.—Earnings and Income Account per Mile of Railway in Each Territorial Division. 
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Table X.—Operating Expenses per Mile of Rail. 
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‘table X11.—Summary of Accidents to Persons on Railways of the United States for the Year Ending June 30, 1890, weal: 
ota 
Employees. Passsengers. Others. all classes. 
Switch-, flag-, Other Total is 
Trainmen. and watchmen. employees. employ ees Trespassing. Not trespassing. Votal. 
mors, am Ne si 2 ger neemrene boy ay mene oo a fccannes Sg : 
Kind of Accident. Killed. In). sag ys Inj. Killed. Inj. Killed. Inj. Killed. Inj. Killed. Inj. Killed. Inj. Killed. Inj. Killed. Inj. 
Cou a and uncoupling. ...... 265 6,073 75 1,428 2 241 269 P.842 Soa ba tale ae poke aoe Sadie 369 7.ea2 
Fallin rom trains and engines 46 1,838 32 v3 73 Siz 561 2,363 361 2,363 
Overhead ebstructions.......... 8 313 3 18 5 14 89 345 as Sots Pitas ages Si a a _ +e 39 345 
SENG s os ce ceca thaeotacss : 1b7 st6 3 22 35 146 235 1,0: 44 jz7 23 36 2 40 25 i6 3u4 1 637 
Downtime te. .ovc.cciese ced bashese 121 572 2 30 27 lvl 150 723 38 669 7 . 15 4 28 il 43 199 3,425 
Other train accidents... 69 574 16 60 bl 197 146 831 31 2u 288 207 aoe _ 66 310 373 427 L415 
At highway crossings. 4 20 13 7 4 7 22 34 3 8 98 151 301 516 399 667 424 WW 
Pe ncn ences ctnbnsdwecaed 35 238 Fa 43 48 3u9 98 710 42 347 291 350 dl A 342 : 467 482 1,554 
CR Es 0 oan cretancovdses 230 2,618 75 Set 449 5,244 781 8,484 128 663 2,355 2,183 iz 64 2,511 2,680 3,420 11,727 
Gis bans havik ek babs » ee 13,172 234 2,307 731 6,681 2,451 22,396 286 2,425 3.062 3,042 509 1,131 2,598 4,206 6,335 29, 027 


deduction for stocks and bonds owned is not made. 
In considering the contrast in capitalization in the 
different groups, it isto be remembered that differ- 
ence in volume of traftic, and cost of equipment, 
extra trackage and terminals, is one cause of the dif- 
ferences in the capitalization in different groups. 
The other cause is referred toas follows by the 
statistician: 

The only roads that approach those of the Middle States 
in capitalization are the roads in California, Oregon and 


investors in American railway shares. The fact 
that nearly two-thirds of all the stock outstanding 
paid no dividend during the year is by no means re 
assuring to investors in new railway lioes. 
Traftic.—The vast difference in the traffic of rail- 
ways in different sections of the country is shown in 
Table VIII. New England railways, with their 
light, short haul freight traffic and enormously 
heavy passenger traffic, are working under condi- 
tions similar to those controlling the railways of 





interstate statistics is probably due to some errone- 
ous method of making up the figures, or a thin traftic 
during the period covered by the report. It is to be 
expected that the average freight train load will 
fluctuate somewhat with the volume of traffic. A 
year in which enormous crops have to be moved 
should show a heavier average train loading than a 
year of scanty harvests, ae 

. The totals of trafficfor the whole United States 
for 1890 and 1889 are as follows: 
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13890, 1889. Increase 

a = 100) e 1000), (1 = 1000) 

Passengers ontrie®:......... 92,431 472,171 20,260 
“ one mile. ee, 786 11,553,820 293,965 

“ train mileage Scahinen 285,576 277.241 8,335 
Tons freight carried...... 636,542 539,640 96,902 
“ sad “one mile. . 76,207,047 68,727. 223 7,479,824 
Freight train mileage........ $35,170 383,201 51,970 


Earnings and Expenses.—The income account of 
all the railways reporting to the Commission, aggre. 
gating 156,404 miles, shows the following totals: 


-—_— --—_~ 


Per “a of line. 





Increase Increase 
1890. over 1889, over 1889 
(1=1000) (1 =1000) 1890. 
Gross earnings. .... $1,051,978 $87,062 $6,725 $435 
Operating expenses 692,094 47,387 4,425 222 
Income from opera- 
RDS. oipddsinces. 350,784 39,575 2,300 213 
Surplus (after paying 
int’r’st and dv’nds), 12,070  —7,387 77 —49 


Of much greater interest, however, is the record 
of earnings per mile of road in the different territor- 
ial divisions, which is given in Table IX. We have 
already seen the great diversity in the volume of 
traffic in different sections of the country, but there 
is even greater diversity in the earnings. It is an 
excellent example of the familiar fact that it is ad 
ditional traffic which pays profits. The last column 
gives an estimate of the average value of the railway 
property in each territorial division. It is based on 
a capitalization at 5% of the net earnings available 
for dividends plus the total amount of interest paid 
on bonds and other debts. Remembering that in 
the Middle States, where the average value of rail- 
way property on this basis is nearly $110,000 per mile, 
there is a great mileage of small local roads having 
very light traffic, the enormous earning power of 
the great trunk lines and coal carrying roads in this 
section is apparent. At the other extreme is the 
Southwest. With an average value, based on earning 
capacity, of but $14,600 per mile, it is little wonder 
that railway building in that section is not active. 

Table X., giving operating expenses per mile of 
road in each territorial division, shows great varia- 
tion in the actual amount in different parts of the 
country, but surprisingly little in the proportion due 
to the different departments of the service. It might 
be expected that the light traffic railways of the 
West and South would have a much larger propor- 
tion of their expenses due to maintenance of road 
and structures, and a much smaller proportion due 
to train service than the heavy traffic railways of 
the North and East. The difference, however, is 
yery small. The economies in train service due to 
heavy traffic seem to be as great as those dueto a 
greater use of the road. The percentage of operating 
expenses to income from operations is also remark. 
ably uniform, with the exception of Group VII. 
(Montana, Wyoming and Nebraska), where it is only 
58.6%, and Group IX. (Texas and Louisiana), where, 
for some reason not apparent, it rises to 75.7%, or 10 
higher than the average of the United States. 

The percentage of expenses assignable to freight 
and to passenger traffic is also more uniform than 
might be expected. This assignment is made on a 
train mileage basis. 

Table X1., showing the cost and revenue per unit 
of passenger and freight traffic, emphasizes again 
the infinence of volume of traffic as a factor in 
cost of carriage. It may well be studied in 
connection with Table VIII., showing the train 
loads and average haul iu each section. The interest- 
ing comparisons which may be made from this table 
are very numerous. We may note that in Ohio, 
Indiana and Michigan, where the average freight 
train load is 218 tons, the cost per freight train mile 
is much less than in the territory west of the Mis- 
sissippi and Missouri, where train loads are from 
123 to 150 tons. In passenger traffic, New England, 
with the lowest rates, has the highest profit per pas 
senger mile and per passenger train mile. Texas 
and Louisiana, with the highest rates, show a loss 
per passenger mile of 1}¢ mills and the lowest profit 
per passenger train mile of any division. 

Railway Accidents. — These statistics show a 
decrease in the accidents to passengers, but a large 
increase in accidents to employees over the two 
previous years, as follows: 


Killed. Injured. 
—sA om teen reine 
1890 1889 1888 1890 «=—:1889 «1888 
Employees......... 2,451 1,972 2,070 22,304 20,028 20,148 
Passengers........ 236 «31085 2 2,196 2,138 
GR adeeseces os 3,597 4,135 3,602 
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Considering the increase in traftic and in mileage 
which has taken place during the ab ve years, the 
showing is on the whole a very good one for passen- 
ger accidents, especially as part of the increase in 
injuries may be due to greater care in 
them. 

Table XIL., summarizes the accidents according to 
their causes and the class affected. The statistician 
comments with much force on the great fre- 
quency of accidents to employees. The total num 
ber of railway employees in the year under consider- 
ation was 749,301, hence one death occurred for every 
306 men employed and one injury for every 33 men 
employed. Corresponding figures for the previous 
year give one killed for every 357 men employed and 
one injured for every 35 men employed, thus show- 
ing an increase in the danger of railroad employ- 
ment. Trainmen are far more liable to accident 
than other classes of employees. While they form 
but 20°, of the total number, 58°, of the casualties 
occur in their ranks. An engineer, brakeman, or 


reporting 


Table XIIL. Comparative Danger of Railway Travel 
and Railway Service in Different Sections of the 
United States : 


States States 
east of south States 
ll. and of Ohio west 
north and of Ind 
of Ohio Potomac and 
and Po- andeast lower 
tomac of Miss, Miss. United 
Rivers. Rivers. River. States. 
Employees: 
No, of tor one killed. 290 241 364 306 
* injured, 36 22 36 33 
Trainmen: 
No. of for one killed. 107 65 129 105 
= * injured. lz 7 uu 12 
Passengers: (L = 1,000) (L = 1,000) (1 = 1,000) (1 = 1,000) 
No. carried for one 
i is Cane 2,520 839 976 1,728 
No. carried 1 mile for 
_one MGS one cccve oe 7,037 31,022 37 867 41,426 
No Sonted for one in- 
SO a0 55.28 sagences 348 78 103 2038 
No. carried 1 mile for 
one injured.......... 6,504 2,901 4,000 4,886 


Percentage of Employees Killed through Various 


Causes: 

CD sc cicancoacds 9.0 14. 8.2 9.6 
Derailments......... a 10.5 10.1 6.1 
Other tr'naccidents. . 43 6.9 8.2 6.0 

Total tr’n accidents. 15.7 31.7 26.5 21 7 
Coupling and unc’pl’g 14,1 14.3 17.0 15.1 
Falls fr’ tr'ns & eng’s 23.3 21.0 23.1 22.9 
Overheaa obstr’ctions 3.6 6.1 2.4 3.6 
Other causes...... .... 43.3 26.9 30.9 36.8 


Percentage of Employees Injured through Various 


Causes: 

Collisions........ cna ae 6.1 4.9 4.6 
Derailments........... 1.2 5.8 4.5 3.2 
Other tr’n accidents... 3.5 5.5 3.0 3.7 

Total tr’n accidents. 8&5 17.4 12.4 11.5 
Coupling and unc'p!’ g 39.3 33.7 30.0 35." 
Falls fr’m tr'ns & eng 9.7 11.5 11.1 10.6 
Overhead obstr* cticas L.6 1.9 1.4 1.5 
Other causes....... 40.8 35.6 45,1 41.3 


conductor, working steadily eight hours per day, has 
one chance in 12 of being injured and one in 105 of 
being killed during a year’s work. As this includes 
both freight and passenger service, the dangers 
attending freight train work must be considerably 
greater even than this. 

As stated last week, the report presents the first 
figures ever collected showing the comparative safety 
of railway travel and employment in different sec- 
tions of the country. Table XIII. gives those of 
most importance. It is apparent from this that 
passenger travel is safest in the East and most dan- 
gerousin the South. The difference, however, is 
probably less than is indicated by the figures given, 
since the comparison is made on the basis of passen- 
gers carried. While this is a correct basis for acci- 
dents in getting on or off trains, it is somewhat 
misleading as regards train accidents. A Southern 
road running, short, poorly filled passenger trains, 
might have no more accidents in proportion to train 
mileage than aroad with such a heavy passenger 
traffic as the Old Colony, and still would show a 
much larger number of injuries and fatalities in pro 
portion to the number of passengers carried, It is 
to be hoped that in future reports a compilation 
may be made of freight and passenger train acci- 
dents in proportion to train mileage of each class in 
the different sections of the country. 

It is worth notice that the Western railways show 
asmaller proportion of employees killed than even 
the Eastern roads, and no greater proportion of em- 


ployees injured. The reason for this is not apparent, 
for train accidents are more frequent 
there than in the East, according to the statistics for 
trainmen and for passengers, and the 
statement of accidents due to various causes, 
gain over the East is in the class of 
which no cause is assigned. 

The figures giving the percentage of employees 
killed in collisions indicate pretty plainly the need 
of a better system of train movement on the roads 
of heavy traffic in the East, where the proportion of 
fatalities from this cause is even greater than on 
the roads west of the Mississippi. Still more evident 
is the lesson taught by the injuries and fatalilites 
due to derailments, which are three or four times as 
frequent in the Southand West as in the East. 
The statistician ascribes this “‘to poorer roadbeds 
and an inferior degree of technical management.’ 
Probably no one will question that he is correct as 
regards the former cause, 
cerning the latter. 


considerably 


percentage 
ihe 


accidents for 


whatever may be said con 


THE CONSTRUCTION OF 
ERS. 
At the last meeting of the New England Railroad 
Club papers on the above topic were read by Mr. J. 
L.. Speirs, of the Rhode Island Locomotive Works, 
and Mr. F. W. Dean, M. Am. Soe. M. E. We shall 
publish Mr. Dean's paper ina later issue. Mr, 
paper was substantially as follows: 


LOCOMOTIVE BOLL 


Spetrs 


The principal features of a good locomotive boiler should 
be: (1) Grate and heating surface sufficient to make sur 
plus steam with ordinary coal and firing when engine ic 
working hardest; (2) greatest simplicity consistent 
strength; (3) fewest possible number of separate 
(4) best material and thickness proportioned to give all 
parts an equal factor of safety; (5) largest practicable air 
space in grate; (6) largest space for combustion in firebox 
consistent with ample circulation space; 
where needed and nowhere else. 

Material.—The tendency of late years is to use a softer 
steel than formerly. This isin the right direction and a 
specification for 50,000 to 55,000 lbs. tensile strength would 
be even better than the 50,000 to 60,009 lbs. commonly used. 
The softest steel endures best the strains of flanging, 
punching and bending, and will be under less initial 
strain in the completed structure. If the use of steel so 
sott as this lowers too much the factor of safety, 
the thickness |, in. and put’stays a little closer together, 

Firebox.—If best {steel cannot be afforded for the 
whole boiler, use it at least for the firebox. Water 
space around the firebox should be 3 to 3% ins. at the 
bottom, increasing to 4% or5ins. atthe top. Keep the 
barrel of the boiler high above the rails and so secure a 
good length of water leg. There ie no good reason why the 
crown should not be carried well up, leaving only suf 
ficient space above crown bars to get in drypipe and rig 
ging and admit of a good job on backhead stays. Mak 
ing the flat sides of the leg overhang the fire is often 
spoken of but seldom put in practice. It should be carried 
out in every boiler built, to the extent of Win. tolin. It 
is advisable to secure all the firebox heating surface pos- 
sible. Various authorities give the ratio of efficiency of 
tube heating surface to firebox heating surface ai 3tol 
to lWto4. Thelastis probably nearest to the truth in 
practice, where part of the tubes are move or less choked 
with cinders. Good circulation promotes economy and 
makes a boiler steam freely. Why not adopt some me- 
chanical means for forcing circulation in the lege where 
evaporation is so rapid ? Better circulation, 
means less strain due to inequal expansion. 

Water tables and kindred devices have so far been {ail- 
ures, largely on account of defective supply of water for 
circulation, which reduces the evaporative performances 
and increases the bill for repairs. So far nothing has sur- 
passed the water tube for increasing heating surface as 
well as for supporting that admirable contrivance for 
promoting combustion, the brick arch. 

Tubes.—Tubes should be so spaced that there will be a 
clear space between the vertical rows. Yet within a short 
time I have seen drawings from a large New England 
road showing tubes spaced horizontally to leave a %-in. 
bridge, and the tubes on the next lower row were placed 
directly underneath these spaces. 

Shell.—In making the shell, ute the largest plates 
possi ble and save expense and uncertainty of circumfer 
ential joints. Pilates can now be procured of the prircipal 
makers up to llins wide with a length of 230 ing., and up 
to 120 ins. wide for 200 in. lengths. The outside shell of 
firebox should be made of one plate wherever possible. 
Other advantages of wide plates are the facility with 
which lagging is applied, and the avoidance of difficulty 
in spacing rivets of the longitudinal seam. In wagon top 
boilers having 10 ins. or more difference in diameter be- 
tween the the shell and the back end, it is wasteful to 
vse plates of the same thickness for wagon top and for 
shell. 
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Radial Stay Boilers.—The present tendency is to dis- 
continue the use of the old crowbar boiler and substitute 
the radial stay type. The use of radial stays in place of 
crownbars ona boiler for an 18 24in. engine does away 
with 960 pieces, including crownbars, washers, bolts, nuts, 
links, braces, crowfeet, lugs, pins, rivets,etc. The weight 
of these pieces is 3,585 Ibs., against 1,054 lbs. for the parts 
which take their place in radiul stayed boilers. The 
greatest objection to the radial stay is the angle at which 
three or four rows of stays enter the outer sheet, which 
makes heading over the end a difficult matter, as the 
blow from the hamurer does not fallin line with the axis 
of the bolt. Care and skill, however, will produce 
a satisfactory job. It is important to have two 
rows of stays each side of the center on top 
made with a head and screwed in from inside the box, 
These are chiefly put in as a safety measure in case of low 
water. The solid heads are preferable to nuts because of 
their greater holding power and the facility with which a 
good fit in the crownsheet may be secured. The thread 
on the headed bolt is cut close under the head in a lathe 
and then sized with a slightly tapered sizer so that a 
steamtight fit is secured in the hole. Lack of tools 
adapted to its construction is the one thing more than 
any other which has kept the screwed stay boiler in the 
background. Any litule difficulty in building it is more 
than compensated for by the accessibility of all parts for 
cleaning and inspection, and its free steam space, with 
the dome well forward of the point of greatest agitation, 
securing thus dry steam. 

A crownbar .boiler in the space 7 ins. above the crown 
has space which would otherwise hold 53 gallons of water 
occupied by crownbars and other obstructions, or 39% of 
the total. The remaining space is so cut up that with a 
hot fire the water is tortured to froth in its effort’ to send 
steam to thespace above. The radial stays, on the other 
hand, displaced but 4 gallons of water. There is a stil? 
greater difference in water capacity of the two boilers due 
to the different form of the crownsheet. The crownbar 
boiler for an 18 x 24-in. engine, before referred te, con- 
tains 1,048 gallons of water, when filled to second gage. 
The radialstay boiler under the same conditions holds 
1,427 gallons, or 379 more, 

Too much importance cannot be atiached to this feature, 
as the extra amount of highly heated water 1eady to flash 
into steam will, when increased power is required, act as 
a reserved force. Further, sudden)y starting the injector 
full foree will not alter the temperature of the water to 
the same degree, the quantity in the boiler being greater: 
neither will the water level fluctuate so rapidly, as the 
whole body of water above the crown is practically solid. 
it is true that this increased water space is accompanied 
by a decrease in the volume of the firebox of 5% cu. ft., 
with a loss of 11 sq. ft. of heating surface in the firebox out 
of a total of 141. A large part of this loss must be made up 
in the greater efficiency of the surface remaining, as a 
eurved surface or crown is presented to the fire 66 ins, in 
breadth, against 56 ins, in the crownbar boiler. 

Belpaire Boiler.—The Belpaire boiler is a favorite with 
many mast«r mechanics on account of its free steaming 
qualities. !t is often commended on account of its free 
crown surface and accessibility for cleaning; but those 
who say this can never have made an inspection of a Bel- 
paire firebox from inside the shell. The vertical and hori- 
zontal stays are so numerous that it would be impossible 
to use a scraper, and even a stream of water would spend 
a large part of its force against the stays. In building a 
Belpaire boiler the four central rows of crownstays should 
be treated as above recommended for radial stay boilers. 

Flanging.—-Flanging is the hardest and most difficult 
operation in the construction of a locomotive boiler ; but 
upon the manner in which it is done the boiler’s durabil- 
ity largely depends. Plates now average 4g-in. in thick- 
ness, and 5¢-in. are not uncommon, Soon, I feel confident 
we ehall be building boilers for compounds to carry a 
pressure of 250 }bs. and made of 34-in. plate. Even with 
present, thicknesses the use of a flanging press is almost a 
necessity and its general use will make a new era in 
boiler construction. Such flanges as the backhead and 
vonnection between shell and firebox of ihe Belpaire 
boiler will then have no terrors. 

The one reason morethan any other which has opera- 
ted to prev ent the Strong boller from coming into extend 

ed use is the difficulty of properly shaping and flanging 
the plates connecting the shell and the twin fireboxes. 
Ithink I,am justified in saying that there is so much to 
be commended in Mr. Strong's boiler (an almost entire 
absence of flat surfaces, braces and stays) that many 
would have given it a trial but for the increased cost 
due to lack of facilities for doing the work. From a press, 
the work would come to the layer out and fitter up ofa 
uniform size and shape, very much simplifying the work 
of both. The plates would be free from local strains set 
up by local heating and working. 

There is no reason why all straight boilers of a certain 
diameter should not have height of crown above boiler 
center and shape of box fixed. The same applies to 
wagon top or Belpaire boilers, making the wagon tops in 
two classes, 6-in. and I¢-in. rise (Iam presuming that all 
are now converted to round backheads), the length of leg 
would make no material difference. ‘Lhe subject is one 


worthy the attention of the Master Mechanics’ Associa- 
tion. 

Riveting.—Almost all the holes and the shapes of all 
the plates can be laid out by a competent man while the 
plates are flat. If part of this work is left to be marked 
by the various fitters as the work progresses, the result is 
chaos—no two boilers alike. 

With the thickness of plate now common, all longi- 
tudinal :eams should be butt joints with a lap joint, the 
thicker the plate the greater the departure from a true 
eircle at the joint. The heavy internal pressure now 
carried tends to correct this departure from a circular 
form and thus the plate is bent back and forth with 
changes in pressure, This is the cause of many leaky 
joints and rivets. The welt, where used, has been 
a more or less efficient safeguard against grooving; still 
it is not the correct thing, and with a plate % in. or 
thicker, nothing but a butt joint seam, with inside and 
outside covering strips should be used. By using a wider 
covering strip inside than out, placing six rows of rivets 
in the inner cover and four in the outer, we can get nearer 
the full strength of the plate than by any method save 
welding, which is not yet common in this country. By 
properly proportioning rivet and plate area, a joint may 
be made to have 85% of the strength of the solid plate. 
Circumferential seams should be double riveted, not so 


much as a measure of strength to resist pressure, but to’ 


better resist the strains and shocks received by engines 
in service and the tendency to grooving along the bottom, 
due to differences in temperature between top and bottom 
of shell, 

Every rivet possible should be driven by power. It is 
becoming possible to thus drive a greater proportion 
owing to the improvement in machinery for the purpose; 
the latest style riveters having a greater reach and scope. 
There are several of the smaller portable machines for 
special parts. I would especially recommend the use of 
one of these for closing the rivets in the firebox ring, By 
using such an appliance, a rivet % in. longer than could 
be closed by hand may be driven, and will leave no larger 
head, the extra length having been forced into the long 
hole, completely filling it. The head is also changed in 
shape by the holding-on die, which forces part of the 
metal from the head into the hole, making both ends 
equally to be relied on for tightness. 

Were such a machine n general use, leaky mud rings 
would be a thing of the past, except perhaps in the in- 
side corners. The remedy for the gradual wasting away 
of these is not to be sought in riveting but rather in the 
increased flexibility of parts at bottom—a remedy difficult 
of application, for we cannot work outward. By raising 
the grate a few inches and carrying the bottoms of the 
four plates forming the box inward until a 6-in. water 
space was obtained, we could insert a ring of pressed 
boiler steel with flanges pointing downward. Whether 
this construction and width of ring would give flexibility 
sufficient to allow the firebox to move downward and 
horizontally enough to greatly help staybolts, rivets and 
corners, Iam not prepared to say, nor do I know that 
it would in the end pay for the extra expense and 
trouble; it only occurred to me as a possible remedy. 

Staybolts.—I am convinced if our fireboxes were free 
to expand from the center of the side-sheet in all direc- 
tions, we would have little trouble from broken stay- 
bolts. Higher pressures may be responsible for part of the 
trouble lately experienced, but if investigated thoroughly, 
I think thicker plates and higher and longer boxes, will 
be found to be the chief cause. With the thicker plate 
now in use for the outside covering, the staybolt is 
held so firmly and the plateis so stiff that there can be 
little or no movement, consequently as the box expands 
upward and lengthwise under the intense heat to which 
it is subjected, the whole bending stress comes on 
a point just inside the outer sheet, in which they 
are so rigidly held. Most of you will remember that 
when ,{-in. and %-in. plates were used, it was a very com- 
men thing to see the casing of a box flake away inside 
around the stay-bolt holes at just the same locations as 
are now giving the most trouble, top rows and end verti- 
cal rows. Sometimes while the sheet would be flaked 
away the bolt would be perfect. At other times it also 
would be reduced in size at the point of contact and part 
way into the plate. I have seen sheets countersunk in 
this manner nearly through. This occurred because the 
sheet compared with the bolt was comparatively thin and 
flexible; the bolt sprung the plate, and also worked in the 
hole. 

I would like to bring up the question of how a radial 
stayed boiler acts in regard to breaking stays. It looks 
as if there should be less trouble, as the height in a boiler 
of the same size to the last short bolt is some 10 ins. less. 

Drilling bolts tell-tale will indicate when a bolt has 
broken, but it in no way acts as a. preventive. Some 
remedy there must be for the trouble, and it should be 
sought- A larger bolt of say 14 in. or 144 in. diam. 
would make the ratio between plate and bolt somewhat 
the same as when the bolts were % in. and plate ,', in. 
or 3%4in. Even if this worked as above described, I do not 
think it right to cure one evil and cause as great aone. I 
would not sacrifice the plate to save the bolt. 

Turning bolts down to the bottom of the thread, leaving 





but 2 its. or so of thread at each end, is by no means a new 
thing in boiler work, but has been generally used only on 
long stays to save time in cutting and running them in. 
I would like tosee the experiment tried of using }-in. 
bolts turned 'down to }?-in. at a point, whith when in 
place would be one-third of the width of the water space 
from the inside sheet, then taper out each way to full size 
at a point 4-in, or -in, from the inner face of both sheets , 
Perhaps to make such a test of value, it would be well to 
put in every other bolt made in this manner and the others 
of full section. The length of life and usefulness of each 
could then be tested under the same conditions. 

Bracing.—For the support of the back head above 
crown and front head above tubes, the simplest brace is 
the long rod from end toend. Where such a brace is sup- 
ported at about the middle, it is an efficient stay. Where 
not so supported it will give trouble by leaking or break- 
ing atthe ends. A 17-ft. or 18-ft. rod will vibrate badly 
when the engine is in motion. 

A liner %in. or \-in thick on the inner side of back- 
head, extending down to take the top row of staybolts, 
stiffens that part and better distributes the strain on the 
staying. Some oppose the staying of backhead to shell or 
connection, on the ground that by so doing these parts are 
subjected to great strain, the angle of the stays causing a 
tendency to flatten theshell, and again that the extra holes 
for attachment will unduly weaken the plate. Asa matter 
of fact, the braces from backhead when carried to shell 
have a very slight inclination; most of them being in a 
direct line, the plate is amply able to resist any little 
strain set up, aided as it is by the pressure within. In 
regard tothe holes for the attachment of braces, as the 
measure of the strength of the shell is the resistance of the 
longitudinal seam to tearing apart under pressure, the 
holes for two oreven three braces in aline across an 
ordinary shell plate are not going to leave the plate as 
weak as at the joint. 

If in putting stays from crown-bars to roof, two to each 
bar, placed from 6 ins, to 8 ins. each side of center, are not 
thought sufficient, it is better to increase the size of both 
stays and crown-bars, rather than put on four, as is often 
done. Where crown-bars are used they should be of 
ample strength to sustain their load without aid; the 
sling stays being applied as a measure of safety in case of 
overheating. 

Testing.—Locomotive boilers are not usually tested 
high enough to warrant carrying such pressure as 160 Ibs. 
About all insurance companies make it a rule for the test 
pressure to add 50% to the pressure allowed. The prac- 
tice I think is a good one. It is better to make the test 
for safety with warm water. The test for tightness should 
be made later with a steam pressure of about 144 times 
the working pressure. A boiler made tightly under a 
water pressure is seldom perfectly tight under evena 
less pressure of steam, and the same would be true of 
steam first and water afterward. It is better to make 
the final test as nearly as possible under the working 
conditions. 


SUGGESTED CHANGE IN STANDARD WHEEL 
GAGE, 


At the coming meeting at the Central Railway 
Club, to be held at Buffalo, N. Y., Jan. 27, 1892, the 








Condemned. . 
Proposed Changes in M. C. B. Standard Wheef 
Defect Gage. 


committee continued from the last meeting, for the 
purpose of submitting suggestions for any further 
improvement in the present M. C. B. standard wheel 
defect gage, will submit a proposal for the change 
in the standard wheel gage shown in the accom- 
panying cut. Instead of rounding off the corner 
with al-in. radius curve, as shown by dotted line, 
the committee will propose that, starting from B 
with an angle of 80°, and running a tangent to point 
C (giving the straight line BC), a curve of %-in, 
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radius be struck. The committee will also recom- 
mend that the radius E be increased ,{, in. to % in. 

In applying this gage, when the poiut B strike 
the flange, the wheel must be condemned; but if the 
gage strikes at point C, leaving an opening at point 
B, the wheel will be considered safe to run, all as 
shown on the accompanying sketches. The effect 
of the change toa %-in. radius is to pass certain 
wheels which would otherwise be condemned (as 
would all the three wheels sketched, under the pres- 
ent rules); but the effect of the change from ,-ins 
to %-in. radius is to reject wheels because of their 
flanges a little sooner than they otherwise would be 
be rejected. 


The great Aransas Pass strike is over, its back having 
been broken by the refusal of other labor organizations to 
“legalize” it, and thus cause the refusal of all cars from 
the road. While we do not attempt to keep track, or 
make record of labor troubles of this kind, the general 
fact that the relations of employers and employed seem to 
be becoming less strained instead of more so, and strikes 
less lawless instead of more so, is evident by comparisons 
of the last eight or ten years. There may be a change for 
the worse, but so far the outlook is encouraging. 


Fifty new locomotives are contracted for by the Balti- 
more & Ohio Ry. Co.,to be used on the heavy grades he 
tween Wheeling and Harper’s Ferry. The same news 
item says that the B. & O. Co. will begin work ina few 
days on double tracking the 100 miles of line between 
Wheeling and Grafton, W. Va. 


Two twin screw passenger steamers are to be built at 
Rondout, N.Y., for the Albany & Troy Steamboat Co. They 
will be 99 ft long, 23 ft. beam, 6 ft. depth of hold and will 
each be fitted with two compound engines. It is some- 
what strange that screw propellers and modern types of 
high pressure engines have not been introduced to a 
greater extent yet for river steamers on the lines running 
from New York. The majority of these steamers, includ- 
ing several of the newest ones, have the old-fashioned 
low pressure engines, with walking beams and side 
wheels. The “Connecticut,” of one of the lines running 
on Long Island Sound, has oscillating engines, driving 
side wheels, but the use of the modern marine engine for 
passenger steamers on these island waters is yet very 
limited, although light draft screw steamers have been 
used elsewhere with success. 


The new water supply for Berlin, from Lake Mueggel, 
was commenced in June, 1890, and will be completed in 
1893. These works are to furnish 22,000,000 gallons daily 
to begin with, but this will be doubled when the Fried- 
richshagen work: are finished. The water is passed from 
the lake through filter beds of sand and gravel and isthen 
pumped 131 ft. to a reservoir. 


The Newfoundland census shows an increase of only 
4,100 or 244% over the 1884 population of 197,900, the previous 
decade (1874-84) having shown an increase of 224%. The 
result bas naturally been a great disappointment, indicat- 
ing a la~ge emigration to the United States. Small as is 
Newfoundland’s- increase, however, it is about twice as 
great as that of the maritime provinces of the Dominion. 
Even the chief city, St. John’s, shows a decrease of over 
2,000, its population in 1882 having been about 30,000, 


The multiple speed and traction railway, or movable 
sidewalk, that isto be put in operation during the Co- 
lumbian Exposition in Chicago, is now on exhibition in 
Room 62, 140 Nassau St., this city. Mr. Max E. Schmidt, 
«, E., is the Secretary of the company and the mode! is in 
charge of Mr. N, H. Furness. 


Hydraulic buffer stops were recently tested at the Che- 
shire Lines station, Liverpool, England. A train weighing 
130 tons and consisting of an engine and 8 empty cars was 
run against one pair of the buffers at speeds of 3, 6 and 8 
miles per hour, and, according to report, was in each case 
stopped without injury in the 5 ft. travel of the pistons. A 
second pair, however, gave way under the force of the 
blow at a speed of 8 miles per hour. 


The self-purification of rivers, is ascribed by Prof. von 
Pettenkofer, says the “Centralblatt der Bauverwaltung,”’ 
principally to the presence of vegetable life in rivers, 
though until recently the settling of heavier parts, 
and the absorption of organic matter by the oxygen of the 
water were thought to be the cause ofit. According to 
observations by the botanist von Naegeli, the existing 
algee, diatoms, etc., will absorb the organic parts as nour- 
ishment, while the water-bacteria, which are even found 
in pure water, will destroy the floating pernicious bac- 
teria. If, however, the organic matter should enter the 
river entirely undissolved, the alge become glutted and 
will perish. Refuse from factories, of an acid or pois- 
onous nature, will also extinguish the vegetable life in a 
river. Organic matter in bulk is also harmful. Therefore 
gratings should be affixed to the entrance of sewers into 
the stream. 

For these reasons in a river with a slow current, which 
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cannot dilute the floating organic parts, or where the 
vegetable life is already diminished by noxious refuse 
from factories, undissolved sewage should not be admit 
ted. 


Cement pipes, with imbedded wire netting, are being 
made by a newly invented machine, for which process the 
Monier Co., of Berlin, holds letters patent for 
many. The *Centralblatt der Bauverwaltung 
with this machine comparatively thin walled cement 
pipes are manufactured, which, despite their thinness 
and light weight, show a bigh resistance against external 
and internal pressure, so that they are well adapted for 
water conduits. In the manufacture of these pipes Port 
land cement of uniform density is used. Up to about 2 
ine. diam. the pipes receive one layer of wire netting 
while in pipesof gveater diameter two thicknesses are 
used. All pipes, even sewer pipes of egg-shaped section, 
cre manufactured. 


Ger- 
says that 


Bridge work is advertised for by the Board of Adminis 
tration of Egyptian Railways, and proposals will be re- 
ceived by the Board at Cairo, Egypt, until March 31. 
The work includes a double track bridge over the Nile at 
Benha, the addition of a second track to the Kafr Gaiat 
bridge over the Nile, and the alteration of two cana, 
bridges. Specifications, with conditions and descriptions 
of the work, can be obtained from Lt.-Col. Western, In 
specting Engineer, Broadway Chambers, London, Eng 
land. 

Another cotton picking machine of much promise is 
announced, now constructed by the Cotton Harvester 
Manufacturing Co., of Chicago. Two years ago Messrs, 
Florsheim, of Chicago,and T. H. Ball, of Aurora, IL, 
obtained control of a crude cotton picker, invented by a 
Southern man named Todd. They began a series of ex 
periments for the perfection of this invention. Last year 
a machine was made in Aurora by the Gardiner Sewing 
Machine Co. and taken to Mississippi, tested in a cotton- 
field, and then still further perfected, This 
more machines will be made. 

The machine consists of two upright revolving cylinders 
which “ straddle” the cotton row. From the cylinders 
reach out rapidly revolving fingers, armed with fine 
wire brushes. When the machine is driven down a 
cotton row the ripe cotton is wound out of the balls and 
earried into a receiver. The plant and unripened balls 
are not injured. The machine will do the work of 70 
negroes, it is claimed. 


winter 12 


Paris passenger traffic in 1889 is thus given in the 
“Album of Graphical Statistics,” lately issued by the 
French Minister of Public Works: 

Lengths, No. of 

Intr mural Lines: Miles Receipts. passengers. 
Cis s:<ccecccss DORM $4,600, 199 119,794,000 
framways.........-. 63.9 3,285,673 88.63),090 
Steamboats............ 7.5 not given. 28,294,000 
City railways,........ 24.2 1.298, 287 37,396,000 

Extra mural : 

Tramways...... 101.7 1,728,519 60,140,000 
Steamboats........... 8.0 not given. 4,592,000 
UN on cess anmusens 346.7 338,846,000 


The total number of passengers carried on the French 
railway systems in 1889, outside of Paris, was 244,165,000. 


CONSTRUCTION NEWS. 
RAILWAYS. 
East of Chicago.—Existing Roads. 

ORFORD MOUNTAIN.—This railway, which has just 
been completed from Eastman to Lawrenceville, P. Q., 10 
miles, will be extended to Kingsley, P.Q., early neat 
spring. 

CLEVELAND, CINCINNATI, CHICAGO & 8ST. 
LOU Ls.—There is some probability that this company will 
begin work on its proposed line to connect the Peoria and 
W hitewater divisions during the coming spring. Several 
surveys have been made and press reports state that 
everything is ready for the early commencement of work. 
The line will be about 16 miles long and will run from 
Hagerstown or Cambridge City to Indianapolis, Ind. 


PENNSYLVANIA.—Work has been begun on the ex- 
tension of the Chestnut Hill Branch to Fort Washington, 
Pa., on the Trenton cut-off.——The i my on the exten- 
sion of the Cambria & Clearfield KR. R. from Kaylor’s 
Station has been completed and track has been laid as 
far as Buck’s Mills. 


PHILADELPHIA & READING.—The engineers are 
making good progress on the survey of the grepenen line 
from Pleasantville to Woodmancie Station, N. J., 30 miles, 
and it is stated that the right of way is nearly all secured. 


LANCASTER & HAMDEN .—It is reported that this 
company has marketed $3,000,000 of bonds the proceeds to 
be used in completing its proposed railway. he road as 
projected is to run from Columbus and Hadley Junction 
to the Ohio River, 110 miles, with a branch to Wellston. 
About 17 miles of the line are already built. 


CANADIAN PACIFIC.—A press dispatch ~~~ A 
scheme of the Canadian Pacific Ry. to build a branch 
along the Niagara River, on the Canadian side, at Niagara 
Falls,and cut off the Michigan Central. has come to light. 
A dispatch from Toronto announces that E. B. Osler, H. 
C. Hammond, of Toronio, Unt.; Wm, Henric, of Hamilton, 
vunt., and RK. B. Argus, of Montreal, P. Q., have asked for 
a charter from the Ontario Legislature for the Nirgara 
Falls Park & Queenstown Electric Ry. & Steamboat Co. 
The line proposed is to run from Fort Erie, opposite Buf- 
falo, to enenatornn. opposite Lewiston, and through the 
Queen Victoria Niagara Falls Park. The charter, how- 
ever, Do rem the company torun its road by steam, also 
to build hotels, inclined railway elevators, wharves, and 
to run a line of steamers. It has been pretty well estab- 
lished that this is simply a blind, and that the men who 
have applied for the ec rare Canadian Pacific direct- 
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ors ard interested inthe road. The rumor is that this 
will be the main line of the road for passenger traffic, con 


necting at Queenstown, probably, with a line from Wood 
stock, running along the bank and crossing a bridge to 
the Falls. The road contemplates an extensive system of 
boats both above and helow the Falls, the latter running 
to Toronto. 

RUFFALO, ROCHESTER & n 
tract for the masonry on the Johnsonburg & Bradford R 
R. has been let to Kvans & Delaney, of Bradford, Pa. 
rhe contractors’ plant is rapidly arriving and work will 
be in full progress in a few days. 

ADIRONDACK & ST. LAWRENCE 
has secured the necessary right of way across the State 
lands in Franklin ¢('o., N. Y., and is now at work on the 
line. This will make the line far more direct than would 
otherwise be possible. 

SALEM & WASHINGTONVILLE.—The grading on 
this short railway from Salem to Washingtenville, O., is 
nearly completed and tracklaying will begin in a short 
time. The road will probably be opened for traffic by 
March, 1892. 

CLEVELAND & CANTON,.--A report is in circulation 
that the company will extend its line from Sherrodsvill 
0., east parallel to the Wheeling & Lake Erie R. 8. to 
Wheeling, W. Va.. about 0 miles. Surveys are reported 
in progress 

BALTIMORE & OHIO.—This company bas marketed 
$5,000,000 of bonds, the proceeds to be used in improvements 
of tracks, stations and rolling stock and the extension of 
the Chicago terminals. It is stated that work will be soon 
begun on an extension from Fairview Station, near Ches. 
ter, Pa., northwest to Media, Pa.,and thence to Gradyville, 
Edgemont and Middleton. Itis reported that »rrangement 
are being made to build a road from Leiperviile Quarries 
via Kddystone to connect with the main tine at Chester, 
Pa. An effort is being made to induce this company to 
build the old Ohio & Short Line R. R., pro 
jected to run from Zediker Station, near Washington, la 
tothe coke regions. About $1,5.0,000 was expended in 
grading this line some years ago, and then the work wa 
abandoned. It is stated that the old roadbed can be put 
in good condition at small expense, 


PITTSBU RG.—The cor 


This company 


Ralrimore 


Projects and Surveys 

BANGOR & AROOSTOOK.—An important step has 
been taken toward the construction of this Maine Rail 
way by the subscription of $200,000 to the preferred cay ital 
stock of the company. The surveys are completed for the 
main line, and work is well along on the branches. It is 
hoped to begin construction in the spring. A. A. Burleigh, 
President, Honiton, se. 

PITTSBUR +, CANNONSBURG & STATE LINE 
It is reported that President A KF. Succop, Pittsburg, Pa 
is closing up the right of way contracts, and will have the 
section from Pittsburg, Pa., to Wellsburg, W. Va., under 
contract early in the spring. 

TUSCARAWAS VALLEY.- A number of 
coal mine owners in the luscarawas Valley are taking 
steps to build a raiiway from Justus. O., at the junetion 
of the Cleveland, Canton & Southern and the Cleveland, 
Lorain, & Wheeling Railways, up the Pigeon Run Valley, 
over the abandoned survey of the Wheeling & Lake Eri« 
R. R., to Dalton, O., 11 miles 

Southern.—Existing Roads, 

EAST TENNESSEE, VIRGINIA & GEORGIA.~—This 
company has contracted for 7,000 tons of 75-lb. steel rails 
with which to relay its line from Oakdale to Chattanooga 
Tenn. 

ARCADIA, GULF COAST & LAKELAND.—This com 
pany proposes to have the 13 mile section from Braiden 
town to Sarasota, Fia., recently put undtr construction 
completed by Feb. 22. 

MACON & BIRMINGHAM The receiver of this road 
will issue $30,000 of receiver's certificates, the proceeds to 
be used in further improving and equipping the road 

ALABAMA MIDLAND.—The contraot for grading the 
first 60-mile section of the proposed extension from 
Luverne, Ala., south, is reported to have been let to Geo. 
Peterson, of Luverne, Ala. 

PENNSYLVANIA.—It is stated that this company has 
made a proposition to the projectors of the West Vir 
ginia & Pennsylvania K.R. to build the line from Waynes- 
burg, Pa., to Clarksburg. W. Va.. if the right of way be 
granted free. About nine-tenths of the riget of way has 
been secured, and work, it is stated, will begin early in 
the spring. 

BALTIMORE & OHIO,—It is reported that this com 
pany has decided to commence work early this coming 
spring on an extension of the Valley Branch from Lexing 
ton to Roanoke, Va. 

ATLANTIC COAST LINE.—Tracklaying on the branch 
from Fayetteville to Rowland, N. C., has reached a point 
27 miles south of Fayetteville, about 6 miles having been 
laid since Jan. 1, 1892. 


. 


the large 


Projects and Surveys. 
POTTS VALLEY R. R. & IRON CO.—A bill bas heen 
introduced into the Virginia Legislature to incorporate 
this company to build a railway from the Chesapeake & 
Obio Ry., at or near Covington, Va.,to the Norfolk & 
Western R. R., at or near Big Stoney Creek. 
CHARLESTON, CLENDENNIN & SOUTHERN, 
Proposals will be received for constructing the first 20 
mile section of this railway until Feb. .0, 1892. See., John 
B. Floyd, Charieston, W. Va. 


OCALA, ALTOONA, DE LAND & ATLANTIC.~— Frank 
J. Hirson, Altoona, Fla.. and othere are promoting a 
project to build a railway by this name. 

CHRISTIANSBURG BELT.—It is stated that ‘he con 
tract for building the three-mile belt railway at Christians 
burg, Va., has been awarded to Rogers & O'Brien, Chris 
tiansburg, Va. 

LAWRENCE & GULF.—It is announced that work 
will begin at once on this proposed railway from Bula to 
Bronson, Fia., 52 miles. Chas. P. Turner, Supt., Atlanta, 
Ga. 

VIRGINIA.—The Chesapeake & West Virginia R. R. 
Co. bas applied to the legislature for acharter. The road 
is to extend from some point in Highland, Augusta or 
Rockingham Co. to some point on the Potomac or Rap- 

ahannock rivers.——A bill has been introduced in the 
egisiature incorporating the Potomac & Great Falls RK. R. 
Co. with R. W. Moore, B. F. Mackall. 5S. R. Donohue. and 
others as incorporators. The company proposes to con- 
struct a railroad from Great Falls to u point on the Poto- 


mac Ri:er between Great Falls Church apd Alexan 
dria. The capital stock is $500,000.—-It is stated 
that N. R. Stanger, of Blacksburg, Va: J. W. Mar 
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shall, of New Castle; A. Robinson. of Radford; De 
eatur Axtell, of Richmond, and others will petition the 
legislature for a charter for a company to build a railway 
from a point on the Chesapeake & Ohio Ry. at or near 
Covington to a pointon the Norfolk & Western R. R. at 
or near Radford.——The Roanoke & New Castle Ry. & 
Mining Co. has applied to the legislature for a charter. 
with A. Z Koiner, KR. H. Woodrum, J. T. Engleby. of 
Salem, and others as corporators, to build a railroad from 
Roanoke to connect with any road in Craig Co,, or ex- 
tend to the Kentucky or Tennessee lines. The capital 
stock is $5,000,000,—The Salem & Southern R. R. Co. has 
applied to the legislature for a charter to build a railway 
from some point on the Roanoke & Southern R. R. to 
Salem. The Salem & Craig Railway & Mining Co. has 
also applied fora charter to build a railroad from Salem 
to some point in Craig Co. 


HINTON & NEW RIVER.—The organization of this 
company has been completed, and surveys are to be com- 
menced at once. The read is projected to run from Hin- 
ton, W. Va., to the mouth of East River, in Mercer Co 


Northwest.—Existing Roads. 


CHICAGO & NORTHW ESTERN.—A rumor is in circu: 
lation that the Fremont, Elkhorn & Missouri Valley R. R. 
will be extended from Ft. Casper, Wyo., to Ogden, Utah, 
about 400 miles. This move is stated to be made in com- 
tition to the reported scheme to extend the Union 
Pacific Ry. to the Pacific Coast. There is little likeiihood 
of either line being built this year. 


DULUTH & WINNIPEG.—lIt was decided at the recent 
annual meeting cf this company oa the main line of 
this1ioad directly west from Grand Rapids, Minn., on a 
line about midway between the Northern Pacific R, R. 
and the Great Northern Ry. The proposed line to Win 
nipeg, Man., will branch ,off the main line at or near Fos- 
ter, Minn. 

CHICAGO, MILWAUKEE & ST. PAUL --It is stated 
that steps are being taken toward the construction of a 
line from Sioux Falls to Madison, 8. Dak. 


HULUTH & IRON RANGE.—New iron ore docks will 
be constructed at Two Harbors, Minn., at a cost of $75,000. 


MINNEAPOLIS, ST. PAUL & SAULT STE. MAPIE.— 
it is stated that the right of way is being secured north of 
Valley City, N. Dak., and that the indications are that the 
line constructed from Hankinson to Valley UVity, during 
1891, will be extended north toward the International line. 


WINONA & SOUTHWESTERN.—A dispatch from 
Vort Dodge, Ia., says: “ Recent developments indicate 
that the Winona & southwestern has bought, or 1s about 
to buy, the Mason Citv & Fort Dodge R. R. Ata meet- 
ing of the Businers Men's Agscciation, Jan. 16, a com- 
munication wes read from Secy. Simpson, asking what in- 
ducements Fort l’odge had to offer. Mr. Simpson visited 
the city quietly, and held a two days’ consultation with 
Jobn F, Duncombe. O. H. Manning, a Chicago railway 
attorney, is authority for the statement that the deal has 
already been made, and that the road will go through to 
Omaha by way of Jetferson, Coon Rapids and Audubon.” 


Projects and Surveys. 


TERRE HAUTE, SAYLOR SPRINGS & CHESTER.— 
Incorporated in Illinois to build a railway from a point on 
the eastern boundary of Clark Co., IL, via Saylor Springs 
to Chester, Randolph Co., Il. Itis stated thata portion 
of the right of way bas been secured and that work will 
commence at an early date. Among the incorporators 
are Lewis A. Karnes, Thos. Hanifant and Warren C, 
Rhodes. 

TEXAS & BISMARCK.—Chartered in North Dakota to 
build a railway from Galveston, Tex., to Bismarck, N. Dak. 
The enterprise is said to be backed by “prominent mon- 
eyed men.” 

WOLSELY & FORT QU’APPELLE.—Notice is given 
that application will be made at the next session of par- 
liament to incorporate the Wolseley & fort Qu’Appelle 

ty. Co., with power to construct and operate a line of 
railway from a point on ,the line of the Canadian Pacific 
Ry., ator near Wolseley, in the N. W. T., thence to Qu’- 
Appelle Valley via Wolf Creek. thence up the Qu’ Appelle 
Valley to Fort Qu’ Appelle, a distance of about 40 miles. 

CHICAGO & GREAT WESTERN.—Chartered in Illi- 
nois to build a railway froma point on the boundary line 
of the State of Iilinois and Indiana to a junction with the 
Minnesota & Northwestern R. R., thence to a puint on 
the shore of Lake Michigan, with a branch toa point on 
the shore of Lake Michigan near the mouth cf the Calu- 
met River, all in Cook Co., LIL. The capital stock is $9,000,- 
000. The ineorporators are 8. C. Stickney, H. A. Gardner, 
and others. The Chicago “Journal” says: “The matter is 
being kept quiet, and little information can be obtained 
as to the objects of this corporation. There seems to be a 

eneral understanding. however, that its scheme is simi- 
ar to that of the Great Northern Ry. Co. It is expected 
that it will absorb and come into control of the Chicago, 
St. Paul & Kansas City property. Of course it is proposed 
to secure bonds on which to raise money and build = a 
ureat system of railroad, Just what the plans for build- 
ing are will not be known until Mr. Stickney returns 
from New York.’ 


South west.— Existing Roads. 


CUICAGO, BURLINGTON & QUINCY.—A press dis- 
patch from St, Louis, Mo., says: Work has been begun 
on the Madison & st. Clair Belt Line, a road which is to 
give the Burlington coanectien with East St. Louis and 
at the same time enable it to enter St. Louis over its own 
roads and bridges. At present the C,. B. & Q. trains from 
the east come in over the Eads Bridge, and those from ‘he 
west over the Wabash tracks from St. Peter’s. Mo. The 
belt line named has a charter, with all plans properly ap 
proved, for a bridge over the Mississippi at Alton. With 
this bridge the belt line is to connect Kast St. Louis. The 
«., B. & Q. system from the east will cross over the Alton 
vridge. and by means of the new road enter St. Louis from 
thenorth. From St. Peter’s, Mo.,a new roud is to be 
built to connect with the Alton line, crossing the Missouri 
River on a bridge to be erected at Bellefontaine Bluff, 
Work on both these bridges is to be begun early in the 
spring. All preliminary work has been done under the 
guise of the belt line on the east side of the Mississippi 
and the St. Lovis, Keokuk & Northwestern on the west 
side. Nevertheless, it is certain that the C,B. & Q. is 
really at the bot om of it all, in spite of President Perkins’ 
denials, as it owns the Keokuk line and its owners are 
backing the belt line. As an evidence that this is a fact, 
the Keokuk has within ashort time acquired the neces- 
sary rights of way on this side of the river and also some 


$3,000,000 worth of real estate in North St. Louis, on which 


a fine warehouse and depot are being erected. 


CHICAGO, ROCK ISLAND & PACIFIC.—Late reports 
state that this company bas secured exepnsive terminal 
grounds at Ft. Worth, Tex.. and toat the completion of 
its soutbern extension to that point will be pushed. It 
will connect at Fort Worth with the Missouri, Kansas 
& Texas Ry. with which, it is stated, it will have close 
traffic relations. 

KANSAS CITY & INDEPENDENCE AIR LINE.— 
V ork is being rapidly pushed on thisroad between Kan- 
sas City and Independence, Mo. The road will be opened 
in about two weeks. 

ATCHISON, TOPEKA & SANTA FE.—It is announced 
that the Montezuma branch of this road will be aban- 
doned in the apeteg one the material will be used to put 
in the link in the Wichita & Western RR. necessary to 
connect the road with the main line at Dodge City, Kan. 

KANSAS CITY, WATKINS & GULF.—The grading 
is nearly completed between Lake Charles and Alexan- 
dria, La. The bridge gang is well up with the graders ana 
tracklaying is making good progress. 


Projects and Surveys. 

KANSAS, ARKANSAS & NEW ORLEANS.—Tiis 
company, which proposes to build a railway from Kansas 
City, Mo., to New Orleans, La., has filed a mortgage tu 
the Farmers’ Loan & Trust Co.,of New York City, the 
money to be used in building a portion of its line. 


TEXARKANA BELT.—A project is on foot to builda 
belt railway about 5 miles long at Texarkana, Tex. G. B 
Abercrombie, Shreveport, La. 


TRINITY, CAMERON & WESTERN.-—The survey of 
this railway from Trinity to Granger, Tex., has been com- 
pleted. 

QUAN AH & OKLAHOMA.~—A bill has been introduced 
into Congress granting right of way for this railway 
through the Indian Territory. 


Rocky Mt., and Pacific.—Existing Roads. 


SANTA FE, PRESCOTT & PHOENIX.—This road has 
been graded from Phenix, Ariz., north 20 miles, and 53 
miles from Ash Fork south are under contract. The total 
length of the line between Phoenix and Ash Fork is 200 
miles. N. R. Gibson, Phoenix, Ariz., Ch. Engr. 


GREAT NORTHERN.—Foley Bros. & Gutbrie, of St. 
Paul, Minn.. have the contract for building a 6!4-mile 
spur of the Montana Central ae to the Anaconda mines. 

~It is stated that the grading between Sand Point, Idaho, 
and Chatteroy, Wash., is practically completed. Track- 
laying is reported in progress from Sand Point west, and 
according to a recent statement of one of the engineers it 
will be completed to Chatteroy by May 1. 


BURLINGTON & MISSOURI RIVER.—Work on the 
extension from Gillette toward Buffalo, Wyo., is being 
rapidly pushed. 

SOUTHERN PACIFIC,—Forty-one bids were received 
for building the first 17 miles of the line between Sania 
Marguerita and San Luis Obispo, Cal. The work in- 
cludes the construction of seven tunnels, aggregating 
7,000 ft.in length, and 16,000 cu. yds. of masonry. The 
work will cost about $1,500,000, 


Projects and Surveys. 


DEMING & UTAH VALLEY.—Chartered in New 
Mexico to build a railway from Deming to Gallup, N. 
Mex., a distance of 300 miles. Among the incorporators 
are: D. A. R. McLaren, of Deming, N. Mex., and J. L. 
Fielden, of Silver City, N. Mex. 

PUGET SOUND & PACIFIC OCEAN.—This company 
bas been incorporated in Washington to absorb the Mason 
County Central R. R. Its officers are: Pres., Edward F. 
Perry, Park City, Utah; V.P., Robert Caithness, 
Tecoma, Wash.; Treas., F. H. White; Sec., Eben Smith, 
Seattle, Wash.; Supt., E. H. Caine, Seattle, Wash. The 
same men have organized the Perry Lumber Co., which 
has purchased the property of the Shelton Mill Co., and 
which will carry on a large lumber business in connection 
with the roads. 


ARLINGTON & MONTE CRISTO.—<According to the 
surveys the work on this proposed railway to the Monte 
Cristo mines, in Washington, will be very heavy. Ac- 
cording to the reports two surveys have been made, leav- 
ing Hartford, Wash. One reaches the mines via Sauk, 
and runs thence to Silverton, Chases and the South Fork 
of the Stillagaumish River. The other runs along the 
South Fork from Hartford to Chases. The work will ne- 
cessitate several tunnels. 

OGDEN & SAN FRANCISCO SHORT LINE.—This 
company bas been organized to build a railway from Og- 
den, Utah, to the Pacific coast. The reports state that it 
will run directly across the Great Salt Lake, and will be 
built by ‘foreign capitalists.” 

ELECTRIC RAILWAYS, 


FALL RIVER, MASS.—The street ewer system is 
now in the hands of a new company, which will introduce 
electric traction this spring. 


NEW YORK, N. Y.—An electric railway on the South- 
ern Boulevard is proposed by a_company represented by 
Mr. Edward Lauterbach and Mr. McNamara, General 
Manager of the Metallic Steel Railway Supply Co., of 
Albany, N. Y. Mr. R. Clarence Dorsett and Mr. Wm. R. 
Brown are on the property owner’s committee. 

BROOKLYN, N. Y.—The State Railroad Commissioners 
have approved the proposed change of motive power by 
the Brooklyn City & Newtown Ry. Co. from horses to the 
overhead single trohey electric wire system. The com- 

any is required to place a jJongitudinal guard wire over 
he track wire to prevent broken telephone or other wires 
from falling upon the latter. 

LOS ANGELES, CAL.—The cable railway company 
will introduce the electric system on its horse car lines. 

RACINE, WIS.—The Belle City Street Ry. Co, has been 
granted permission to build 7 miles of extensions, and 
proposes to adopt an electric system at an estimated cost 
of $200,000, 

HORSE RAILWAYS. 


WESTBROOK, ME.—The Portland Ry. Co. has been 
granted permission to lay tracks on the streets. The 
weight and style of rail are specified andthe company is 
to lay g anite paving between the rails. 

NEWPORT NEWS, VA.—A street railway is to be 
built by Mr. Darling, of Ilampton. 


HIGHWAYS. 


OHI10.—Pultney township, in Belmont Co., will vote on 
the expenditure of $66,000 for three turnpikes. 


ILLINOIS.—A road improvement movement is on foot - 


among the wheelmen and farmers. It is proposed to ask 
the slature to establish a board of road commission 


ers, which should have the powerof making special 
assessments on a county, and using the money to repair 
the roads of that county, ér, if necessary, to build new 
roads whcn it has only dirt roads. 

CALIFORNIA.—A vote will be taken in San Diego Co. 
on Jap. 250n the proposition to issue ,000 bonds for a 
highway from Fosters Station to San Jacinto. 


BRIDGES, TUNNELS AND CANALS. 
BOSTON , MASS.—The proposed bridge over the Boston 
& Albany R. R. tracks is estimated to cost $120,000. 
COLUMBUS, O.—All the plans are finished for the pro 
pened sintuct on High St. The structure will cost about 


DELAWARE CO., PA.—A bridge to cost $10,000 will be 
built over Brandywine Creek at C ds Ford. 

ALBANY. N. Y.—A new toll bridge is to beerecied 
across the Hudson River at this place to take the place of 
Bath ferry. 


BOSTON, PA.—A company is to be organized to build a 
bridge over the Youghiogheny River at this place. 


WATER-WORKS. 


New England. 


LANCASTER, N. H.—The Lancaster Water Co. desires 
bids for about 978 tons of pipe and also for some 12 miles 
of trenching and pipe-laying. 

BRISTOL, VT.—It is reported that the Rock S;rings 
Water Co. will build a 50<100 ft. reservoir and add some 
hydrants during the coming season. 

WORCESTER, MASS.—Plans and specifications for 
raising the dam of the Holden storage reservoir 10 ft. have 
been prepared by Cy. Engr. C. A. Allen. Estimated cost, 
$100,000. Authority to raise money for the work must 
first be securea from the legislature. 

EAST HARTFORD, CONN.—It is reported that the 
Ea-:t Hartford Water Co. has decided upon # source of 
supply. 

GREEN WICH, CONN.—The Greenwich Water Co. 
thinks of building a new storage reservoir near the present 
one, and has bought land for that purpose. 

SAUGATUCK, CONN.—There is talk of securing 4 
supply from the East Norwalk extension of the Norwalk 
works. The Westport Water Co. was incorporated some 
months ago and proposed to supply Naugatuck. 

TERRY VILLE, CONN.—The Terryville Water Co. has 
just been incorporated by W. P. Sweet and Richard Bald- 
win, Terryville, and others; capital stock, $14,000. 


Middle. 


ALBANY. N. Y.—According tothe Albany “Journal’ 
the Council Water Committee has reported against the 
proposed supply from the Normanskil]. The ‘“Journal’’ 
thinks the report will be adopted and that proposals for 
tiltering water from the Hudson River will be asked. 


MAYVILLE, N. Y.—The Water Commissioners desire 
bids until Feb. 1 for building works. 


ASBURY PARK, N. J.—The Township Committee has 
age tr the New Jersey Shore Water Co. permission to 
ay pipes through the roadways of the township of Nep- 
tune, excepting the avenues running to the sea through 
Asbury Park, Ocean Grove and Key East, and the mac- 
adam road between Shark River and Deal Lake. 


MANASQUAM, N. J.—The “ Democrat,” of this place, 
states that before next summer works will be completed 
to supply a summer resort known as Rumson Neck An 
artesian well has been driven, and a stand-pipe will be 
erected. 

BRYN MAWR, PA.—Geo. B. Roberts. John H. Con- 
verse, Walter W. Wood and others are the parties who 
desire to secure the incorporation of the Union Water Co., 
— last week. Lower Merion Township will be sup- 
plied. 

COROAPOLIS, PA.—The Coroapolis Water Co., which 
has a capital stock of $35,000, bas organized by electing C. 
E. Cornelius. Prest., T. E. Cornelius, Secy., and F. W. 
Patterson. Treas. It is pro to sink a well near a 
channel of the Obio River. Direct pumping may be used, 
and a reservoir added later. 

WESTFIELD. PA.—It is reported that the Westtield 
Water Co, has elected new officers and will build works 
during the coming season. 

PENNSS LVANIA.—On Feb. 9 Edmund P. Hammerly, 
W. G. Thomson and others will apply for charters for the 
Villa Nova Water Co., of Kadnor Township, and the 
Suburban Water Co., of Haverford Township. 

CUMBERLAND, MD.—Authbority to issue bonds to the 
amount of $200,000 for a new supply and otter improve- 
ments will be asked. 


Southern. 

FAYETTEVILLE, N. C.—It .is reported that the Fay- 
etteville Water Power Co. has been incorporated by J. 
M. Gardner [probably of Ashland. a>: pb. McGlasson 
and J. D. MeNeill; capital stock, $100,000. 

ALEXANDRIA, LA.—The council has granted a fran- 
chise to J. P. Couillard, of Natchez, and Welch & 
Marye, of Alexandria (not of Philadelphia, as stated Jan. 
16). The supply, as proposed, will be from Lake Caster, 
said to be eight miles distant. Address above, or Coun- 
cilman E. J. Sullivan. 

ARCADIA, LA.—A supply from springs about two 
miles distant is projected. 

NEW ORLEANS, LA.—The company is taking steps to 
issue $250,000 of bonds to be used in providing a filterin 
rlant and possibly for other improvements. ‘Supt., L. i 
Gardner. 

EAST CHATTANOOGA, TENN.—It is reported tha‘ 
the land company talks of building works. 

NASHVILLE, TENN.—Appropriations of $20,000 for 
meters, $3,500 for remodeling pump foundations and well 
and $7,500 for a new boiler house are proposed. 


PARKLAND, KY.—J. R. Crawford is said to be at the 
head of the projected company. 


North Central. 

BOWLING GREEN, O.—I. Newcomer, Cleveland, has 
applied for a 30-year franchise and 20-year hydrant con- 
tract, the latter at the rate of $lu0 per year for 60 hy- 
drants. The application is under construction. 

LEETON1!A, O0.—Plans for an _extyasion to the street 
mains are being made by J. B. St , Salem. Estimated 
cost $5,000. 


NAPOLEON, O.—Prelimi plans and estimates for 
works are being made by J. B. Strawn, Salem, O. 
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NILES, 0.—Works have recently been completed 
Engr., J. B. Strawn, Salem; Contr., C, H. -Cornell, 
Youngstown. 

NORTH BALTIMORE, O.—The contract for two com- 
pound pumping engines and for boilers and appurten- 
ances has been awarded to the Laidlaw & Dunn Co., Cin- 
cinnati. 


NORWALK, O.—C. A. Judson, Sandusky, has reported 


to the city on possible water supplies from Rogers and 
Norwalk creeks. A supply from either source includes a 
dam or damsand a pumping station. Estimated cost, 
about $85,000, excluding land. 

BREMEN, IND.—The people have voted for works. 
Address C. Sinninger. 

LOGANSPORT, IND.—About three miles of mains will 
be laid this year. Address Trustees. 

BENTON HARBOR, MICH .—Contracts for works have 


been or are about to be closed. A. V. Powell, Chicago, 
Consult. Engr. 


KAUKAUNA, WI1S.—A —— dispatch from this place 
conveys the idea that works will not be built yery soon. 


MILWAUKEE, WIs.—The Council water-works com- 
mittee has reported in favor of buying a pump for the 
Tenth Ward high service station at a cost of $8,000. The 
report was adopted. 


NEENAH, WIS.—City works are talked of. 


Northwestern. 


FORT MADISON, IA.—The difficulties between the 
city and company have been settled, and the works will 
be improved. 


OTTUMWA, IA.—The water-works power-house was 
recently burned. 


SIOUX CITY, IA.—Godfrey & Meals, Fremont, Neb.. 
have offered to furnish a supplementary daily supply of 
2,500,000 gallons for $20,000, using the Isabella st. plant and 
machinery, At this station wells were recently sunk 
which did not yield the amount contracted for. 

GREAT FALLS, MONT.-—E. W. King, Supt. Great 
Falls Water Co., informs us that the company expects to 
lay 10 or 12 miles of pipe during the coming season. 


South western. 


BUTLER, MO.—There is talk of extending the mains to 
supply the railway station and citizens of West Butler. 


ROCKPORT, MO.—L. C. Christian, City Clerk, informs 
us that the people have voted to issue $6,C00 of bonds for 
water-works and the same amount for electric lights. 


HELENA, ARK.—The Cook Well Co. has struck water 
for the Helena Water Co. at a depth of 494 ft. Another 
well will be sunk. Works will probably be built at once. 
Prest., M. P. Hillyer, St. Louis. 


DUBLIN, TEX.—The Southern Improvement Co., Dal- 
las, has received the contract from the Dublin Water- 
Works Co. 

GUTHRIE, OK. T.- Plans and estimates for werks 
have been completed by the Neir Engineering Co., St. 
Louis, Mo. 


DEL NORTE, COLO.—Bonds for works have been sold 
and it is expected that construction will be started in the 
spring. 


Pacific. 


SEATTLE, WASH.—An ordinance has passed the House 
of Delegates authorizing a 3¢-in. intake pipe, trom 500 to 
850 ft. long. at the Lake Washington siation; an inlet 
well; and a 20-in. force main from the above station, 7,400 1t. 
long. This ordinance passed the Board of Aldermen some 
months ago, and was noted in these columns at the time. 
A resolution was adopted to the effect that iron pipe be 
bought on the Pacific Coast, and that steel pipe for the 
intake, if used, be made at Seattle, provided it proves 
possible. 


SNOHOMISA, WA3H.—Cummings & Cook, Aberdeen: 
have just received the contract for works here at $43.890. 
There will be a pumping plant and reservoir. Dunham, 
Corrigan & Hayden Co,, San Francisco, will supply part 
of the material. 

SPIKANE FALLS, WASH.-W. S. Norman, Mazer. 
Edison Electric Liiuminating Co., has made a proposition 
to furnish electric power for the ws plant, power to 
be delivered at any point within a radius of three miles of 
the city, The price named for tour period; of five years 
is as follows: first, $6,000; second, $10,000; third, $12,000; 
fourth, $15,000; or electricity will be celivered at the rate 
of $5 per million gallons of water pumped. 

PORTLAND, ORE.—A supply is projected for East 
Portland Heights, outside the city limits. Either an inde- 
pendent pumping station or a connection with the works 
of the East Portiand Water Co. is proposed. 

_ LEMOORE, CAL.—Edward Erlaugh has leased a pump- 
ing plant formerly used by the railway company and will 
— the town with water from an existing artesian 
well. An electric lighting plant may be run in connection 
with the works, . 

SAN JOSE, CAL.—E. B. Saunders has applied for permis- 
sion to lay pipes to supply that partof the city known as 
the Cottage Grove Tract. An artesian well supply and 


wind mill and steam pumping plants have already been 
secured. 


IRRIGATION. 


NORTH YAKIMA, WASH.—R. Strabach, Secy., in 
forms us that the Cowychie & Wide Hollow Irrigation 
District has voted to issue $500,000 of bonds. The district 
includes 50,000 acrees of sage brush measa land. Engr., 
Guy Sterling. 

HOOD RIVER, ORE.—W. J. Roberts, The Dalles, is 
running a line for a canal for the Central Ditch Co. from 
the Hood River to land back of this town. If built the 
canal will water some 7.000 acres. 


COLTON, CAL.—Bids will be received until Feb. 2 by 
the Citrus Belt Irrigation District for $800,000 of district 
bonds in denominations of $500 each. Prest., M. E. Foulke. 

LELANO, CAL.—The Poso Irrigation District has let 
contracts for the construction of its works to J. M. 
Thompson, San Frencisco, and J. H. Smith, Seattle. The 
= will be from Poso Creek. The works will include, 
it is said, two large dams and reservoirs, and 65 miles of 
canal, with several miles of flames. The contract price 
was $440,000, to be paid in bonésof the district at par. 
Work is to be completed within a year. recy., J. E. An 
derson, Spottiswood. 

GRAPELAND, CAL.—The Grapeland Irrigation Dis- 
trict, J: L. a Director, will receive bids until Feb. 2 
for constructing ditches on section and half section lines 
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running north and south through the district, 
C. Finkle. San Bernardino. 


LLANO, CAL.—The Big Rock Creek Irrigation District 
proposes to enlarge and extend its ditches. John Cull has 
offered to do the work and take his pay in bonds of the 
district. Secy., L. C. Tilghman. 

LINDA VISTA, CAL.—Bids will be received by the 
Linda Vista Irrigation District until Feb. 2 for supplying 
to the district 2,000 miner's inches (under 4-in  press- 
ure) of water, 500 ins. to be delivered within 1‘ years, 00 
more within 24% years and 1,000 more within 3% years. An 
option of an additional 500 ins. whenever the district msy 
wish it, must te given. Bidders must give full particulars 
regarding the proposed works. Bids will also be received 
for water rights and dam sites within San Diego Co., 
including surveys, of sufficient capacity to supply 2.500ins. 
ot water. Prest., Jas. P. Jones; Secy., Geo. K. Phillips. 

LODI, CAU.—The Stockuon & Lodi Irrigation & Canal 
Co. has been incorporated at Chicago, Il., with a capital 
stock of $2,000,000. It is stated that canals will be built of 
such a character as to furnish water for irrigation and at 
the same time means of transportation. Locks will be used. 
S. R. Walker, probably of Chicago, is one of the incor 
porators, and Dr. Gordon, of Lodi, Cal., is thought to be 
interested in the project, the latter having been looking 
up the Mokelumne irrigation scheme. It is stated that 
construction will be started at once in order to complete 
works by 1893. 


SAN DIEGO, CAL.—The “San Diegan”’ states that 
the Jamacha Irrigation District will vote Jan. 30 on the 
is: uance of $700,000 of bonds to pay for water rights and 
put in a distribution system. The district has acquired 
the water rights of the San Miguel Water Co. 


ARIZONA.—Tbhe Arizona & Sonora Land & Irrigation 
Co. recently filed articles cf incorporation at Denver, fix- 
ing its capital stock at $7,500,060. Prest., Chas. H. Dow; 
V.-P., Jas. H. Brown; Secy , F, A. Miller. A dispatch to 
the St. Louis “Globe-Democrat” states, in effect, that 
the company has obtained a concession from the Mexican 
Government of 1,500,909 acres of land on the Arizona side 
of the Colorado River below Yuma, joining the Arizona 
line for 60 miles eastward from the Colorado. Upon this 
concession, and possibly upon land in Arizona from the 
Gila southward, the company proposes to digert the 
waters of the Colorado River. The company contemplates 
the construction of a canal 124 ft. wide, irrigating 400,000 
acres of land at at expendiiure of $3,500,000. 

NEW COMPANIES.—Pium Creek & Hastings Canal 
Irrigation Co., Dawson and Phelps Cos., Neb.;: T. L. War- 
rington and W. A. Stewart, Lexington, and C. J. Dil 
worth, Hastings; $15,000. La Junta & Lamar Canal Coe., 
Colo.; A. Coulson, E. A. Fay and Geo. 8S. Redtield; $100,- 
000; to complete the work begun by the Arkansas River 
Canal Co. Colorado Farm, Land & Irrigation Co., Las 
Animas and Bent Cos.. Colo.; T. B. Sweet, Jacob Mul- 
vane and others; $1,090,000. Penasco Reservoir & Irriga- 
tion Co., Eddy, N. M.; J. F. Hinkle, A. B. Fall and others; 
$1,000,000. 


Enegr., F- 


SEWERS. 


B STON, MASS.—The board has appropriated $250,000 
for the construction of improved sewerage. The Mayor's 
annual estimate includes $350,000 for sewers. 


BROCKTON, MASS.—The Mayor has been authorized 
to petition the Legislature for permission to negotiate a 
loan of $300,000 for a system of sewerage for the city. 

NEWTON, MASS.—Preliminary steps will soon be taken 
for the construction of over & milesof sewers in West 
Newton, which will be completed, it is expected, in time 
for use in the fall. Probably about a mile of sewer wili be 
laid in Auburndale this year. 


PROVIDENCE, Rh. I.—Bids are asked by Robert E- 
Smith, Comr. Pub. Wks., until Jan. 29 for building 5,665 
it. of main sewer. 


FLATBUSH, N. Y.—The engineer has been directed to 
prepare plans and specifications for additional sewers to 
be constructed this coming spring. 

NEW ROCHELLE, N. Y.—A bill is before the Legisla- 
ture intended to enable the village to borrow $75,000 and 
complete its sewers. At present work is suspended. No 
outlet has been built and one important seciion has not 
been begun. 

NLAGARA FALLS, N. Y.—Plans for a complete sewer- 
age system have been prepared by Jobnson & Debaud, 
engineers. The estimated expense is from 3200,000 to 
$250,000. A special meeting of the taxpayers has been 
ealled for Jan. 25 to vote upon the subject. 

ROCHESTER, N. Y¥.—The contract for the Front St. 
outlet sewer has been awarded to Brayer & Albraugh 
and that for the Rowe St. pipe sewer to Bauer & Bruff, 
these being the lowest bidders. Ordinances have been 
passed for two additional pipe sewers to cost $9,500. 


ORANGE, N. J.—The sewerage committee has pre- 
sented forms of advertising for proposals, and recommend 
that resident labor be used on the work. Bids for the out- 
let sewer will be received until Feb. 8, and for the Valley 
section until Feb. 17. The city counsel was instructed to 
prepare the necessary enabling statute for the construc- 
tion of a sewer tnrough the neighboring townships, to be 
passed by the Legishature. 

KITTANING, PA.—Engrs. Wilson & Smith, Saltsburg, 
Pa.. inform us that at the February election a vote will 
be taken on the introduction of sewers during the present 
year. 

MONONGAHELA CITY, PA.—Surveys and maps for a 
system have been nearly completed by Engrs. Wilson & 
Smith, Saltsburg, Pa. The separate system will be used 
with the exception that storm water will be admitred to 
sewers in the lower paits of the town. At least a portion 
of the system will probably be built during the coming 
season. 

NANTICOK E, PA.—The council has decided to submit 
the question of a sewerage system to a vote of the people. 

UNIONTOWN, PA.—We are informed by Wilson & 
Smith, Engrs., Saltsburg, Pa., that sewerage and paving 
are talked of. 

RICHMOND, VA.—A sewer to cost about $4,000 has 
been ordered; $50,000 of sewer bonds are under corsid- 
eration. 

COLU MBUS, GA.—At an election Jan. 16, the question 
of i: suing $135,000 of bonds for sewerage construction was 
voted upon. 

TAMPA, FLA.—Mayor Post has submitted to the City 
Council a letter from Col. Geo. E. Waring, Jr., and urges 
that prompt action be taxen with regard to the construc- 
tion of a system of sewerage. 

CHATTANOOGA, TENN .—Bids will be received for a 
10-in. pipe sewer 800 ft. long. 





NASHVILLE, TENN 


At the last meeiing of the City 
Council bills were passed for § brick sewers the 


estimates 
aggregating $15,500 
COLU MBUS, U.—Bids for the construction of sewers in 


six alleys have been referred, H.C. Babbitt will construct 
all the sewers in the sub-sewer disirict P of Distriet 2 

FINDLAY, ©.—The Board of Improvements bas a sew 
erage system mapped out for the city south of the river. 

TOLEDO, O.— Bids will be received by the City Clerk 
until Feb, Lfor the construction of 6 sewers—two li-in 
pipe, two 20 in. brick and two 24 in. brick. 

WOOSTER O.— Eight bids were received for construct 
ing the West Liberty St. sewer. The contract was 
awarded to k. A. Williams, the lowest bidder. 

ANN ARBOR, MICH,—The Sewerage Committee bas 
agreed upon a 24 in. system of mains, and to cross private 
property. <A special election is to be called for Feb, 15, 

FREEPORT, ILL.—Cy. Engr. 
plans for the new sewer system. 

MADISON. WIS.—The council has directed that a new 
sewer be built in the Baldwin St. district. 

COUNCIL BLUFFS, NEB.—Engr. Tillotson estimates 
the cost of the proposed sewer ou Valley St. at $17,000. 

NORTH PLATTE, NEB.—A 
organized to put in a system 

DENVER, COLO,.—About $40,000 of sewers are being 
prepared for contract. It is claimed that only halt of the 
city is at present provided with a sewer system 

HIGHLANDS, COLO. 
$14,000 have been issued. 


_ OAKLAND, CAL.—The next sewer construction will be 
in the Fourth Ave. district lhe sewer will be about a 
mile in length and drain the whole country now empty 
ing into the valley. 

BALLARD, WASH,—The Mayor says the qnestion of 
bonding the town for a system of sewers will soon be 
considered. 

COLFAX, WASH.—A system of sewers will be built 
work to begin in March. 

WINNIPEG, MAN.—The City Engineer has submitted 
a list of sewersto be built. Work on most of them will 
be held back for a couple of months, but bids will be 
asked for the construction of seven at once. 

STREETS, 
_ BOSTON, MASS —The Mayor's estimate for the ensu 
ing year includes $850,100 for street paving. 

BROOKLYN, N. Y.— Bids have been opened for erading 
and — on — streets, two with Belgian blocks and 
ore with cobblestones. There were ll bids, aggregati 
from $24,604 to $32,1'8. Owen O'Keefe a 
bidder on each contract. 
5 MOUNT VERNON, N. Y.—The contract for’ paving 
South Fourth Ave., which is the principal thoroughfare 
in Mount Vernon, has been awarded to Harry P. Me 
Tague. 

FLEETWOOD, PA.—A new charter has been granted 
and street improvements are expected as soon as the 
weather will permit. 

WASHINGTON, bD. CC. 
ordered 
streets, 


SAVANNAH, GA.—The Warren-Scharf Agphalt Co 
offers to finish the asphalting of Bull St. and wait for 
payment till September. The additional paving will cost 
about $25,000, exc.usive of curbing, should the offer be ac 
cepted. 

KISSIMMEE, FLA.—The council has directed that 
wood, brick or stone sidewalks be constructed on the 
three principal business streets. Wood will be 
almost exclusively . 

NASHVILLE, TENN. —Bills for $11,850 of j 

NA : . TENN. 8 ¢ granite 
$7,568 of brick paving have been passed. —— 

COLUMBUS, O.—The city engineer is preparing esti 
mates for the improvement of several streets. 

FINDLAY, O.—The contract to pave North Main St. 
with brick has been aw arded to Samuel Myers, but as the 
bid of Dorvey & Harris is reported $4,500 lower an injunce- 
tion has been secured to prevent the completion of the 
contract. A bill authorizing the city to issue $150,000 
worth of improvement bonds has been prepared. 7 

TOLEDO, O.—Street improvement bonds to the 
of $13,795 will be sold Feb. &. aero 

WORCESTER, O.—There were eight bids re ceived for 
paving South Market St., that of Landers & Betson being 
the lowes’ 

INDIANAPOLIS, IND.-—The Board of Public W ck 
ordered and completed $320,685 worth of streets last Pn 
in addition to the work ordered by the council. The 
streets to bs improved this year are now being selected. 

DETROIT, MICH.—-About $500,000 worth of pavi i 
be laid this year. : 7 

ST. LOUIS, MO.—Bids for street a ini 

ST. . . stre geregatin 
$17.247 have been awarded, The largest single eantrnct 
was one for Telford pavement, Fletcher & Higgins, $2,956 

SAN FRANCISCO, CAL.—Bids for over $10,000 worth 
of street work have been awarded. The largest single 
contract was to Warren & Malley at $25,000 ; 

TACOMA, WASH.—The city 
prove 12 streets. 


TORONTO, ONT.—Last year 74 contracts were let in 
the roadway department, over 9 miles of cedar blocks and 
nearly 2 miles of asphalt being laid. A contract has been 
awarded to Burns & McCormack at $7,909 for a cedar 
pavement on one street. 


ELECTRICAL. 


MARBLEHEAD, MAS‘SS.—The committee che 
consider the advisability of establishing a ae 
lighting plant has reported favorably. It finds that dur- 
ing the past 10 years the cost of lighting the streets has 
been increased, until for 1891 the cost exceeded $4,000. The 
committee says that a plant capable of hghting the town 
can be put in at a total cost of $40,000. 

ORANGE, N. J.—The street lighting committee 4 
reported a contract with the Essex County Hlectric =~ 
rimilar to the previous contract, with the exception that 
a clause was added that Orange should have the benefit 
of any reduction in rates that the company may make for 
any other municipality. 


COLUMBIA, 8. C.—The Columbia Gas & Flectri 
Co, and the City Railway Co. have sakutn aee 
new onan has sold $100,000 of bonds, and arrange- 
ments will soon be made for the construction and equip- 
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HARTFORD, KY.—An electric plant will soon be con- 
structed by a local company. Write J. W. Ford & Co. 
for information 


CINCINNATI, 0.—A special committee of 10 has been 
appointed to consider the subject of lighting the city. The 
Chief Engineer has been directed to divide the city into 
tive districts, and specifications are bei ug prepared for a 
separate contract for each district. 

NEWARK, O.—Plans and specifications for an electric 
light plant have been submitied by the special committee, 
and are now being considered by the City Council. 

PIQUA. O —The city is much disturbed over the light 
ing contract, and it is said the city will construct a plant. 

INDIANAPOLIS, IND.— Bids will be received by the 
Board of Public Works until Feb. 15 for 750 are lights of 
2.000-c. p. to be suspended on mast arms, for periods of 
both five and ten years. 


APPLETON, WIS.—The contract with the Appleton 
iias Light Co. expires Jan. 29, and it is intended to con- 
tract with the electric light company of that place to fur- 
nish 100 are hghts for $5,000 a year. 


EDGERTON, WIS.—The Common Council has annulled 
the contract with the Electric Light Co. 

CHATTANOOGA, TENN.—The Chattanooga Eleciric 
Light & Power Co. has voted to improve its plant. 

SAN DIEGO, CAL.—The city desires bids for street 
lighting. 

NEW COMPANIES.—Fair Electric & Manufacturing 
Co., Hoboken, N. J.; J. Febr and L. A. Fehr, of Hoboken, 
and G, Cronemeyer, of New York City; $100,000.—Du- 
quesne Heat, Light & Power Co., Duquesne, Pa.; W. 8B. 

tath, M.G. Conlinand H F. lack; $20,000.—Paris elec- 

tric Light & Railway Co., Paris, Tex.; 8. J. Wright, J. J. 
Walsh and Jobn Martin; $300,000,—Montgomery Electric 
Light & Powe Co,, Montgomery, W. Va.; TB. Davis, J. 
W. Montgomery and J. C Montgomery; $50,000 —Troy 
Electric Light & Power Co., Troy, Pa.; B. B. Mitch- 
ell, Danie! Fletcher and Jno. Parsons, $10,000.—The Logan 
Electric Light Co., Logan, O.; John Hansen, John F. 
White and J. A. Stiers; $20,000, 


CONTRACT PRICES. 


POCK AND BRUSH.—The bids for improving the Mis- 
sissippi Rivec between Des Moines Rapids and the mouth 
of the Ilinois River have been opened by Maj. E. H. Ruff- 
ner, Corps of Engineers, Q:incy, lil. The following were 
recommended for acceptance: Henry L. Hart, Louisiana, 
Mo., 10,000 cu. yds. rock delivered at Hamburg, IIL, 66 
ets.; 15,000 cu. yds. brush delivered at either Louisiana or 
Hamburg, 29% cts.; Reid, Brosi & Ebert, Quincy, IIL, 
5,000 to 15,000 cu. yds, rock delivered at La Grange, Mo., 
697% cts.; Hannibal Lime Co., Hannibal, Mo., 6,000 cu, yds, 
rock deliverea at Hannibal, Mo., 53 cts.; 4,000 cu. yds. 
ruck delivered at Hannibal, Mo., 54% cts.; Frederick W. 
Wenke, Quiney, LIL, 2,509 eu. yds. rock delivered at Quin- 
ey, LL, 62 cts, 

PIPE.—Worcester. Mass.—The Committee on_ Water 
has awarded the following contracts: Warren Foundry 
& Machine Co., New_York, 1,545 tons of iron pipe, $23.90 
per ton: Donaidson Iron Co, Kmaus Pa., 4-in. pipe at 
$25.13, all other kinds at $24.23. The bids were for lots of 
175 tons of 16-in. pipe, 400 .ons 12-in., 400 tons 8-in., 450 tons 
6-in., 40 tons 4-in., 30 tons 12-in. heavy, 30 tons 8-in. heavy, 
2) tons in. heavy. Washburn & Garfield, Worcester, 
was awarded contracts for 5 500 ft. of wrought iron pipe 
at $1,488, and brass work at $912.63. The Holyoke Machine 
(Co. was awarded contract for castings at 2% cts. per Ib. 
The contract for pig lead was awarded tothe Chadwick 
Lead Works, Boston, at $1.32 per cwt., and that for lead 
pipe to the Boston Lead Co. at $5.20 per cwt. 

Baltimore, Md.—Contracts for supplies for the year 
have been awarded by the Warer Department as 
foilows: Cast iron pipe, Radford Pipe Foundry Co., Rad- 
ford, Va., $22,515; cast-iron castings, pipe-fitting and 
special castings, James R. Lacy & Co, at 24% and 1 85-100 
cts. per Ib. respectively; limber, Heise & Bruns, $10 per 
M. B. M.; brass stops, H. Meshane Manufacturing Co., 
“4 ctg.; brass ferules, J. Regester & Sons, 15 cts.; special 
castings, William Gisriel, 12% cts.; jute packing, John- 
son Bros., 55¢ cts. per M. Bees 

Richmond, Va.—Bids have been opened for furnishing 
the city with sewer castings during the present year as 
follows: Talbott & Sons, 2 cts. per Ib.: Joseph Hall & Co., 
¥b6 ets. per lb,; Burton & McGhee, 24 cts. per Ib.; J. EK. 
Hemd! & Co., 2 1-16 ets, per 1b. The contract was awarded 
to the lowest bidder. 

SEWERS.—Brooklyn, N. Y.—Bids have been opened 
forthe construction cf three sewers. That of Richard 
\t halen was the lowest for each street, and is as follows: 
12-in. cement pipe, 99 cts. per lin. ft.; 15-in., $1.35; man- 
holes, each, $37; street basins, each, $95. ah 

BRICK.—Washington, D. C.—The Commissioners 
have receivee 10 bids for furnishing the District with 
vitrified brick. The lowest bids were as follows: For 
repressed brick, McMahon. Porter & Co., $17.93 per M ; 
for ordinary brick, American Fire Clay Co., $17.72 per M, 

Seattle, Wash.—The Board of Public Works opened 
the following bids for material for the lining of the Lake 
Union sewer tunnel: Puget Sound Brick & Tile Co., 
brick, $8.85 to $15 per M., according to quality; J. H. 
Thompson, English Portland cement, $3, Belgium, $2.15, 
on wharf at Seattle; Matt Brannigan, brick, $9.50 per M., 
crushed rock, $1.90 per cu. yd., Portland cement, $3.10 
per bbl.: Seattle Brick & Tile Co., best sewer brick. $8.80, 
best vitrified, $12 per M., crushed rock, $4; KR. J. Haslan, 
crushed rock, $4.85; C. A, Carlson, crushed rock, $2 05. 


MISCELLANEOUS. 


CRIBS.—Detroit, Mich.—Bids will be received until 
Feb. 4 for furnishing the material and labor for ‘eight 
stone cribs for the St. Mary’s River Lights. For informa- 
tion write to Wm. Ludlow, Engr. Eleventh Light House 
District, Detroit. 

FIRE BOAT.—Brooklyn, N. Y.—Bids will be received 
at the Fire Department, 154 Lawrence St., until Jan. 25, 
at noon, for building and constructing one fire boat, bull, 
boilers and machinery. according to plans and specifica 
tions on file at the headquarters of the Fire Department. 


GARBAGE.—Brooklyn, N. ¥.—The contract for the 
removal _of garbage for 5 years has been awarded to 
Bartley French, the lowest bidder, at $690,099. 

DRAINAGE.—Warsaw, Ill.—A project is on foot to 
drain Lima Lake, in Adams Co., Hl, and thus reclaim 
6,000 acres of the bes! soil in the county. If the County 
Court acts favorably on the petition, Feb. 4, the work will 
be pushed rapidly forward. It is proposed to cut fcur 
ditches through the lake, making 10 miles of ditches. One 
of tnese will be 40 ft. wide and the others 20 ft. wide and 
6 ft. deep, and to complete the work will uire the ex- 
cavation by dredges of 365,000 cu. yds. of earth. 


ENGINEERING NEWS. 


BON DS.--Ogden, Utah; $50,000 improvement bonds. 
Denver, Colo.; $320,000 improvement bonds. Montreal, P. 
Q.; $344,000 harbor bonds. 

MANUFACTURING AND TECHNICAL. 


LOCOMOTIVES.—The Baldwin Locomotive Works, of 
Philadelphia, Pa., are building a four-cylinder compound 
engine for the Abt rack railway up Pike's Peak; it will 
weigh about 60.0°0 lbs. The Cooke Locomotive & Machine 
Works, of Paterson, N. J., are building 10 ten-wheel en- 
gines, with cylinders 18 « 24 ins., for the International & 
Great Northern. 


CARS.—The Central Vermont will turn out about 30 
freight cars per day from its shops at St. Albans, new 
machinery having been putin. The Pullman Palace Car 
Co., of Chicago, 11., has a contract for 120 passenger cars 
for the Chicago & Northwestern. The Ensign Car W orks, 
of Huntington, W. Va., have an order for freight cars for 
South America. The Florida Car & Mfg. Co., of Green 
Cove Springs, Fla., has been incorporated by M. C. Blain 
and A. A. Silber; capital stock, $150,000. The Southern 
Street Car Co., of Pensacola, Fla., has been incorporated 
by J. H. Carter, J. W. Dorr and T. H. Curry; capital 
stock, $500,000; R. E. Sharrard is Superintendert. 


MACHINERY,—T. R. Crane, of Martinsburg, W, Va., 
isin the market for iron and woodworking tools for his 
new factory forthe manufacture of agricultural imple- 
ments. 


THE RADFORD PIPE & FOUNDRY CO., of Radford. 
Va., and Cincinnati, O., has opened an office at 128 Broad- 
way, New York, in charge of Mr, W. T. Partridge. 

THE BERLIN IRON BRIDGE CO., of East Berlin, 
Conn., is completing a machine shop for the Bridgeport 
Machine Tool Co., at Bridgeport, Conn. It is 90 ft. long, 
and is of brick and iron, divided into two parts, each 40 ft. 
wide, Une portion is 2 stories high, the roof and floor 
being designed for light work; while the other is of the 
same height, but the second floor is omitted, so that it 
may be used as an erecting shop. The erecting shop is 
controlied by a traveling crane. 

WILSON AND SMITH, engineers and surveyors, Salts- 
burg, Pa., report the following work done during the past 
year: Supervicion of 6 miles of sewers and about 5 miles 
of paving at,Washington, Pa,; plans for trunk sewer at 
Corry, Pa., now being constructed under their charge; re- 
port of sewers for Kittaning, Pa.; superintendence of 6 
mines, plans for two collieries and topographical surveys 
in the Eldersridge coal field. During the year the senior 
member of the firm, Mr. R. H. Wilson, has n elected a 
member of the American Institute of Mining Engineers 
and the junior member, Mr. Albert Smith, an associate 
member of the American Society of Civil Engineers. 
Work now in hand by the firm is noticed under *‘Sewers.’: 


ELECTRIC INSTALLATIONS.—H. Ward Leonard & 
Co.,electrical engineers, report that they are at present 
putting in plants in the following more prominent build- 
ing®: “*Mailand Express,” C. Bradley, Geraldine. Franklin 
Trust, Fifth Avenue Cheatre and Graham Hotel, in New 
York City, and the Columbia Theatre. in Brooklyn. This 
firm is also acting as consulting engineers for the follow- 
ing leading concerns: Otis Elevator Co. and Ingersoll-Ser- 
geant Kock Drill Co., New York City; Wm. Sellers & Co., 
Philadelphia ; Eastern Electric Co., St. John’s, N. B. 
**Providence Journal” Co.; and the Rock Hill Electric 
Light Co.. Rock Hill, S. C. 

NEW COMPANIES.—De Witt Brick & Tile Co., of 
Little Rock, Ark.; $10,000; President, J. A. Gibson. John- 
ston Car Coupling Co., of Camden, N. J.; $1,900,000; KE. H. 
Johnson and D. 8S. Grofly, of Philadelpma; F. P. 
M oggridge, cf Atlantic City, N, J. O. B. W. Felter Co., 
of Peoria, Ill.; $30,000; G. D. Wolcott, J. L. Wells and 
F. O. Lyon. HEailway Automatic Signal Co., of Perry, 
Ia.; $100,000. Kansas City Sand & Dredging Co., of Kan- 
sas City, Kan.; #20,000; D. B. Vansyclke, Kansas City, 
Kan,, and Michael Tandy, Kansas City, Mo. 

CURRENT PRICE LIST. 

RAILS.—New York: $30 to $30.50; old rails, $21 to $21.25 
for iron and $14 to $15 for steel; girder rails, $40. Pitis- 
burg: $30; old rails, $22.50 to $23 fer iron and $16.75 to $18 
for steel. Chicago: $31; old rails, $22 to $22.35 for iron 
and $14.50 for steel. 

TRACK MATERIALS.—New York: steel angle bars, 1.7 
to 1.75 ets.; spikes, 2.1 to 2.2 cts.; track bolts, 2.65 to 2.9 cts., 
with square and hexagon nuts. Pittsburg: splice bars, 
1.7 to 1.8 cts. for iron or steel; iron or steel spikes, 2.15 
cts.; iron track bolts, 2.65 cts. with square and 2.75cts. with 
hexagon nuts. Chicago: splice bars, 1.8 cts. for iron and 
steel; spikes, 2.2 to 2.25 cts.; track bolts, 2.7 cts. with 
hexagon nuts. 

PIPE.—Cast iron, $20 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 574 and 474% on black and 
galvanized butt-welded; 674% and 55% on black and gal- 
vanized lap-welded. Casing, 55%. 

FOUNDRY PIG IRON.—New York: $14 to $18. Pitts- 
burg: $14 to $16. Chicago: $14.25 to $16, 

LEAD.—New York : 4.15to 4.2 cts, Chicago: 4.05 cts. 
St. Louis: 3.9 cts. 

STRUCTURAL MATERIAL.—New York: beams, 3.1 
cts.; channels, 3.1 cts.; angles, 1.9 to 2.1 cts.; tees, 2.4 to 
2 75 cts.; sheared iron plates, 1.85 to 2.25 cts.; steel plates, 
1.9 to 2.1 cts. for tank, 2.15 to 2.3 cts. for shell, 2.4 to 2.65 cts* 
for flange, 3 to 3.25 cts. for firebox. Pittsburg: beams, 3.1 
cts.; channels, 3.1 cts.: angles 1.9 to 2.1 cts.; tees, 2.25 to 2.4 
cts.; universal iron mill plates, 1.85 to 2 cts,; sheared steel 
bridge plates, 1.9 to 2 cts.; refined 1.75 to 1.8 cts.; 
stee) plates, 1.85 to2.5cts. for tank, 2 to2.icts. for shell, 
2.25 to 2.5 cts. for flange, 3.5 to 4.25 cts. for firebox. Chi- 
cago: beams, 3.2 cts.;channe!s,3.2cts.; angles, 2.05 to 2.15 
ets.: tees, 2.4 cts.; universal plates, 2.1244 cts.; sheared 
steel plates, 2.2 to 2.25 cts.; steel plates, 2.4 to 2.6 cts. for 
tank, 2.75 to 3.5 cts. for shell. 3 to 3.25 cts, for flange. 


CuHicaGco, ILL. 

Proposals are wanted until March 1, for the 
construction of an elevated structure, and the 
equipment and operation thereon of a method 
of transporting visitors about the Exposition 
grounds. The length of the structure will be 
about 5% miles of single track, with about 24 
nassenger stations; also the necessary terminal 
storage yards and sheds for the equipment. 
Address D. H. SURNHAM, Chiefof Construc- 
tion, World’s Columbian Exposition, 1143 “The 
Rookery.” as above. 


Jan. 23, 1892. 


Commonwealth of Massachu- 
setts. 


METROPOLITAN SEWERAGE COMMIS- 
SLONERS—NOTICE TO CONTRACTORS, 


Sealed bids for building sections 13 and 14 of 
the Metropolitan comerage System in Cheisea. 
in accordance with the form of contract an 
specifications to be furnished by the Board of 
Metropolitan Sewerage Commissioners, will 
be received by said board at its office, 93 Lin- 
coln St., Boston, Mass., until 12 o’clock M. of 
Saturday, Feb. 27, 1892. 

No bid will be received unless accompanied 
by a certified check for the sum of $1,00v. 

All bids must be made upon the blank forms 
furnished by the board. 

Sou.e other particulars are approximately as 


follows: 
Cubic yards 
Average External brick and 
Length, depth, diameter, other ma- 
Section. feet. feet. feet. sonry. 
13. 3,810 32.5 12 5,870 


M4. J 12 4,300 
il 1,070 


Plans can be seen and specifications and 
— of contract can be obtained at the above 
office 

Brick must equal samples shown in the office 
of the Engineer, 

Each bidder is required to make a statement 
indicating what sewer and tunnel work he has 
done, and to give references that will enable 
the board to judge of his business standing. 

The board reserves the right to reject any 
and all bids. 

Sections 13and 14 are alternatives of each 
other. Ifacontract is made for one the bits 
for the other will be rejected. 


HOSEA KINGMAN,) Board of 
| Metropolitan 
TILLY HAYNES, % Sewerage 
| Commissioners of 
ROBERT T. DAVIS,/ Massachusetts. 
HowarD A. CARSON, Chief Engineer. 4 5t 


UNITED STATES ENGINEER OFFICE, 

34 West Congress street, Detroit, Mich., 
Jan. 19, 1892, Sealed proposais, in triplicate, 
will be received at this office until 2 o’clock 
p. m., March 4, 1892, and then opened: For 
furnishing twelve Valve Frames and fourteen 
Valves for the 8-foot Lock at St. Mary's 
Falls Canal, Michigan. Preference will be 
given to materials of domestic production or 
manufacture, conditions of quality and price 
(import duties included) being equal. Atten- 
tion is invited to Acts of Congress, approved 
February 26, 1885, and February 23, 1887, vol. 
23, page 332, and vol. 24, page 414, Statutes at 
Large. The Government reserves the right to 
reject any or all proposals; also, to waive any 
informalities. For further information apply 
at this office. O.M. POK, Colonel Corps of 
Engineers, Bvt Hrig. General U.S, a. 41 


Drainage Pump. 


COMPTROLLER’S OFFICE, \ 
_CITy OF NEW OaLEaNs, 
NEw ORLEANS, Nov. 20, 1291. J 


Sealed proposals will be received at this 
office until the hour of 12 M., Thursday, Feb. 18, 
1892, for the construction of a new drainage 
pump, in accordance with plans and specifica- 
tions on file in the office of the City Engineer. 
Copies of plans and specifications will for- 
warded by mail on request. A deposit of $200 
will be requirec to accompany each bid. The 
city reserves the right to reject any and all 
bids. All in conformity with Ordinance No. 
5,753, C. 8., adopted Nov. 10, 1891. 

OTTO THOMAN, Comptroller, 48-13t 


Proposals for Water-Works. 


OLNEY, Il., Jan. 8, 1892. 

seal d proposals will be received by the 
Mayor and Common Council of the city of 
Olney, Ill, until two o’clock of the ninth day 
of February, A. D. 1892, for the construction of 
a system of water-works, as per plans and 
specifications now on file in the office of the 
City Clerk. Proposals will be received for the 
workas a whole or for any part thereof 
but must be made strictly according 
to said plans and specifications, or they 
will not be considered. Each and every pro- 
posal must be accompanied with a certified 
check for the sum of $250, made payable to the 
City Treasurer of Olney, as a guarantee of 
good faith, said check to be returned to the 
bidder making it when his proposal has been 
rejected, or when accepted and satisfactory 


bond deposited with the Mayor and Council. 
Each and every proposal must be sealed and 
marked ‘Proposal for Water-Works,” and 
must be filed with the City Clerk »t his office 
in Olney, Ill., on or before the time stated 
above. The right is reserved to make any ad- 
ditions to or deduc*ions from the materials to 


be furnished and done, under the - 
eta es 

an we 

3 have jeoeh ¢ cedored, and 

—s t is still further reserved to reject any 


James E, WHarRrF, 
Ep. C, N, City Clerk. Mayor, 














9 A 2 bi 
oe ‘ x 
=< , i 5 y 
_ 4 ie 
i Fy 
. ‘ i 7 
r i 
F “ o 
aad E 
Li 
Fa o ee 
‘ 4 2 t ee 
- , j 
. 
a 
F * . 
L o 
\ ui a 4 
5 ie e : 
q 
ae 
(i 
i 
5 a * 5 
g 
r - 
i - 
ra 
i e 
, or ; 
= 
$ rl 5 _ 
i I i melds tome Es 4 a . 





